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Warning: The Surgeon General Has Uetermined 
That Cigarette Smoking Is Dangerous to Your Health. 
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with Winstons -< 
finer flavor 


Ask any Winston man ¢ 

why he smokes Winston 

and he'll tell you... how good it is! 
Yes, Winston tastes good 


like a cigarette should. 


© 1972 в J ветно. 05 TOBACCO CÓ 


KING: 21 mg. "tar", 1.4 mg. nicotine, BOX: 20 mg. "tar", 1.3 mg. nicotine, av. per cigarette, FTC Report AUG.'72. 
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WORTH UP TO $154.50 
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— TES | 1037 STEPPENWOLF 5564 AL GREEN. 
See why 4,000,000 Record and Tape. Buyers Paid a Lifetime Membership Fee to Gold ABC/ Dunhill Let's Stay Together Hi 
Join RECORD CLUB OF AMERICA when. Other Clubs Would Have Accepted Them FREE! 
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Record Club of America -The World's Largest 


and Lowest Priced Record And Tape Club 
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Make Your Own Membership in Record Club of America 
YES! Now you can “Маке Your Own Membership" Offer in Record Club of America! Choose up to 25 Stereo LPs (worth up to $154.50) or up to 15 
Stereo Tapes (cartridge or cassette, worth up to $108.70) FREE—as your welcome gift for joining. Pick your FREEs from the Top Hits here. Or, if 


can't find the full amount, choose the ones you want now, and check the appropriate box on the Order Form—we'll mail you immediately the 
expanded Choice” List, with hundreds of Top Hits to select from. All this with NO OBLIGATION TO BUY ANYTHING EVER! 


The йе Cert ong 


0385 THE JOAN BAEZ 9028 THE MIKE CURB 1416 B. B. KINC 1480 JIM CROCE 5602 SAVOY BROWN 9191 PORTRAIT OF 2783 B. J. THOMAS. 


RUE reg bol bape Son й Guess Who АВС You Don't Mess Around Lion's Share Parrot SAMMY DAVIS JR. MGM Billie Joe Scepter 
Vanguard nae Re With ditt АВЕ ИНИ | Ml patet qp tipo 


RECORD CLUB OF AMERICA 
CLUB HEADQUARTERS V052F 


YORK, PENNSYLVANIA 17405 


YES—Rush me a Lifetime Discount ا‎ Card, 
Free Giant Master Discount Catalog, Disc & Tape 


Guide—along with a Free subscription to t 
ANPREHOUSE ™ Catalog—at the Special Introduc- 
tory Membership Offer of my choice. Also send me 


— Free LPs or ___ Free Tapes which | have indi- 
cated below (with a a bill for the Club's standard 
mailing and handling charge). | enclose my Lifetime 


fete Te Te Жш 


5547 THE MOODY 
BLUES In Search Of 


1433 THE GRASS 
ROOTS Move Along 


8401 NEIL DIAMOND 
Moods Uni 


6884 THE LONDON 
CHUCK BERRY SES- 


SIONS Chess ! ABC/Dunhill The Lost Chord Deram Membership Fee (never another club fee for the rest 

; 0635 ISAAC HAYES/ | of my life). 1 am not Sed gue to buy any records or 
0829 THEM Featuring SHAFT Original ST 5171 YES Fragile 9188 WES MONTGOMERY tapes—no yearly quota not completely delighted 
Van Morrison (2 LPs (2 LPs & 2 tapes) Atlantic Just Walkin' Verve | may return items above within 10 days for imme- 


2 tapes) Parrot diate refund of membership fee. 


Choose your own Membership Offer 
[15 FREE LPs or 3 FREE Tapes, worth up to $34.90 
($5 membership fee) 
[110 FREE LPs or 6 FREE Tapes, worth up to $64.80 
($10 membership fee) 
[115 FREE LPs or 9 FREE Tapes, worth up to $94.70 
н ($15 membership fee) 
O25 FREE LPs or 15 FREE Tapes, worth up to $154.50 
($25 membershin fee) 


Enterprise 


5503 ENGELBERT 
HUMPERDINCK Live 
At The Riviera Parrot 


0802 TOM JONES 
Live At Caesars 
Palace (2 LPs & 2 
tapes) Parrot 


6431 STAPLE SINGERS 
Be Altitude: Respect 
Yourself Stax 


3700 JAMES TAYLOR 
& The Flying Machine 
Euphoria 


“MAKE YOUR OWN MEMBERSHIP” RECORD AND TAPE CLUB 


Free LP/Tape & Savings Chart 
Choose Any | 


One Offer Worth Әр То Membership Fee | 
3 FREE Tapes ONLY $5.00 
a жузге 
$94.70 ом LY $15.00 | 
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FREE LPs: You are entitled to the exact number of 
FREE LPs indicated by the membership offer checked 
: mnis UTE | E 


9 FREE Tapes 


d T | pasas 


See how your savings pyramid if you select an offer with more FREE Hits. Note how eacn 
successive membership is an exact multiple of the base offer... yet each higher ste 


FREE TAPES: You are entitled to the exact number 
of FREE TAPES indicated by the membership offer 
checked off on this Order Form. O B-track O cassette 


privileges you to take up to $59.80 MORE in FREE LPs and Tapes. At the peal 
plateau, you literally реси ир to $154.50 in FREE Hits ... for NET SAVINGS of no less 
than $129.50! AND YOU ARE NOT OBLIGATED TO BUY ANOTHER LP OR TAPE FOR THE 
REST OF YOUR LIFE. Buy 1, buy 100—or buy none at all—you call the shots. Scoop up 
these ipte is savings NOW by choosing your membership offer on the special Order 


O Send “Expanded Choice” List, with hundreds 


Form at right 


AT LAST A RECORD AND TAPE CLUB WITH NO "OBLIGATIONS"— 


Ordinary record and tape clubs not only make you 


ONLY BENEFITS! 


LOOK WHAT YOU GET 


of Top Chart Hits, which | understand I can select 
as "Make Your Own Membership” FREES. + 


Way qa A E CE Se DP ro Е 
or cassette), worth up to $154.50 with absolutely 37: 
return their costly IBM cards, they send you an no spina to MEE. ever! RT/RR/RD/SR Box or Р.О. Box 


item you don't want and и. bil for up to 57. 98! 
We're the World's Largest ALL LABEL Record and 
Tape Club, so you get the LOWEST EXISTING 
PRICES on all records and tapes made, at guar- 
anteed discounts of up to 81%. A current Club 
‘Sale offers hundreds of top hit $5.98 LPs of ALL 
LABELS at an average price of only $2.39 (an 
average saving of $3.59 per LP)—PLUS get aver- 
age savings of $3.88 on top hit $6.98 tape car- 
tridges and cassettes, Start these giant savings 
now—not after you fulfill your obligation like 


e FREE All-Label Lifetime Discount Membership 
Card—guarantees you brand new LPs and Tapes 
at discounts averaging up to 8196 


e FREE Giant Master Discount Catalog—World's 
largest Master Discount Catalog of all readily 
available records and tapes (cartridges and cas- 
settes) of all manufacturers, all labels (including 
foreign) ...biggest discounts anywhere. 


Street - Apt. 


City | State - Zip 
All Servicemen 
write Soc. Sec. + 


CHARGE IT to n credit card. 
membersh ip (mailin 
LP and tape selected will be added). 


Г] Master Charge [] American Express 


other clubs—by taking up to 25 Stereo LPs or e FREE Di ; | Check опе: Г] BankAmericard [] Diners Club 
i sc & Tape Guide —The Club's own Mag- 
is as то E ue 051230) VR по GUNES azine, and special Club sale announcements Acct. # 


anti ever! Remember, you can 

even select some FREEs here, and the rest from 

our "Expanded Choice" List which we'll mail to 

you immediately (check the appropriate box on 

Order Form). And now I can charge it too! 

Moneyback Guarantee if items are returned within 
ays. 


which regularly bring you news of just-issued 
new releases and “extra discount" specials. 


e FREE Subscription to the AAMREHOUSE™_col- 
orful catalog of hip products, plus more FREE 
LPs and Tapes. 


Expiration 
Signature EE Date 


CANADIANS mail coupon to above address. Orders 
will be T ty ies by Record Club of Canada. 


Prices và 


I am charging my 
g and handling fee for each FREE 


JANUARY, 1973.13 


POPULAR SCIENCE PLANS DIV. 


355 Lexington Avenue, New York, N.Y. 10017 


Enclosed is a total of $ 


Name 

Street Address | 

City or Town — State —. Zip 
[] 1972 Popular Science Index and Shop Data File $ .60 
[] Tales of a Master Mechanic 1.95 
[] Catalog of Plans .25 


(Please allow 3 weeks for delivery) 


(check or money order). Please send 
me the Popular Science publication or publications | have checked below. 
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Total enclosed $ 
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and Shop 
N Use the coupon 


above. 


bus lilion returns- 
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in a great book! 


If you followed the fictional exploits of Gus 
Wilson in the pages of Popular Science, 
now you can do so again—in a book. And 
if you never met the wizard of the Model 
Garage, here's your chance to match wits 
with him as he solves puzzling automotive 
problems that often stumped lesser me- 
chanics. 

You get both good reading and useful 
information from this book, published by 
Popular Science. Entitled Tales of a Master 
Mechanic, it presents 47 of the all-time best 
Gus Wilson stories, each reprinted from 
the pages of the magazine. Every story 
revolves around a true-to-life car problem 
—one you might meet in your own car. 
What clues did Gus see that pointed to the 
right fix? Can you spot the same clues? 

TEST YOUR OWN KNOWLEDGE OF 
CARS by getting a copy of this book. А 
great value at only $1.95. Use the coupon 


You may find w ; 
includes both hat you want j 
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NEXT MONTH 
Norbye/Dunne Report: 
Testing the Luxury Compacts 
Surprising New Inventions 
from the Geneva Exhibition 


Is There a Ford Stirling 
Engine in Your Future? 


How to Choose the Right 
Outboard for Your Boat 


Suddenly Everybody's 
Cooking with Microwaves 


. Computer Pictures— 
New Way to Look at Numbers 
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PUBLISHED MONTHLY By Popular Science 
Publishing Co., Inc., 355 Lexington Ave., New 
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SUBSCRIPTION SERVICE 


( Only mail regarding subscriptions should be 
sent to Boulder, Colorado address below ) 


New or Renewal Orders: Send to: Popular Science 
Subscription Department, oulder, Colorado 
80302. One year $6, 2 years $11, 3 vears $15 in 
U.5., its possessions, and Canada. Elsewhere, 
1 year $9.50, 2 years 818, 3 years $25, Single 
copy GO¢ in U.S. and Canada. 

Subscription orders processed electronically ® 
All subscription adjustments: Write to Robert 
Harlan, Popular Science, Р.О. Box 2871, Boulder, 
Colo. 80302. Por change of address allow six 
weeks; please give both old and new addresses. 
Notices of undelivered copies (Form 3579) to 
Mr. Harlan. € Second-class postage paid at New 
York, N.Y. and at additional mailing offices. 
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_ Are You Moving Soon? 


LABEL | 


If you are planning to move, 
please notify us 6 weeks in | 
`: advance and we'll make 
= sure your subscription 
t; moves with you. Please use 
& this form and attach your | 
= Magazine address label. | 
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New Address m 
City State Zip Code 


Moving Date 


CARBURETOR CLEANER 


cae e NET 16 FL. OZ. (1 PINT) °°," 


leans писмата 


ОМ-ТНЕ-ЕМСІМЕ 
removes gums, varnish and moisture 
from the entire fuel system 


B ® $e © # #41 

# 9 O ee FE к! 
5 8 a eo 6$ 9$ t3 
s а ë € os nn 


Inside. Just pour a pint 


@ of GUMOUT into 
your gas tank. It cleans out all the 
jets and passages, removes the 
gum and varnish while you drive. 


IT’ Division, Pennsylvania | | 


“PUY AWAY FUEL SYSTEM -— 
IND VARNISH DEPOSITS. INSTANT! 
PENETRATES * DISSOLVES * CLEAN 


tee чо 9 оь о © ө 8 8 £N: 
GN 


«And out. 


© less than a 
minute to clean the outside of your 
carburetor with Jet Spray GUMOUT. 
Throat, automatic choke, linkage, 
throttle plate— all clean like new. 
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Hydrogen: Fuel of the Future? pace 64 


Element No. 1 might be the prime answer to air pollution and energy crises. 
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Going by the numbers will make it easier for you to compare and choose. 


Inside Story on the Pocket Polaroid SX-70 Camera race s4 


en color shots in 20 seconds! Dr. Land's awesome technical triumphs in 
optics, chemistry, and electronics have produced another miracle. 
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Allstate Life Insurance Company 


XE у 


Allstate. The young mans life insurance. 


A big insurance package for the money. And there's no 
red tape— not even an appointment 1s necessary. Here's how 
low our 10-year term insurance is: 

Here's how much you get. 


(Even more if you're 
vxounger.) 


If you're 25 and 
you pay about this much 
each month: 


$7.00 $10,000 
$9.00 $15,000 | Bs 
$11.00 $20,000 


Youre in good hands. 


Stripper 
Offer 


S 
0де > 


"ind E 
paint remover 


StrypeeZe тг 
paint remover 


Clings and softens old finishes 
from every angle... for easy 
scrape-off or wash-off removal. 
Available where paint is sold. 


SAVOGRAN ® 


Norwood, MA. 02062 


eeThe practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 
itself. 99 


Publishers’ Weekly 


And that’s just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
of today and to- 
morrow. Yes, whether it’s your car’s 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations!) exactly 
how it works. 

Send $7.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS, you may return it 
within 10 days for a full refund. 


Popular Science / Outdoor Life Books 
Dept. 173, P.O. Box 226, Manhasset, N.Y. 11030 
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PS Readers Talk Back 


Where you voice your 
views... and the editors 
do the listening 


Who “invented” slew-wing jet? 


Your recent article concerning the 
scissors-wing aircraft [“ ‘Flving-Scis- 
sors’ Jetliner Cuts the Sonic Boom.” 
Oct.] was interesting. In 1959 it was an- 
nounced in the Japanese hook Arirvieus 
German Military Aircraft tn the Second 
World War that such a design had been 
tried by the Germans between 1942 and 
1945. I enclose a сору of the appropri- 
ate pages from the Japanese text anda 
companion page from the English trans- 
lation. It is difficult to tell from either 
the original or the translation whether 
the projects were actually flown or 
merely considered for flight. Dr. Jones 
did not "invent" the scissors-wing as vou 
report: he did know when to exploit 
existing technology. 

WILLIAM KINCITELOE, 
Monte Sereno, Calif. 


We didn’! sav that Jones invented the 
slew-wing concept, but rather that he de- 
signed this wing. You're right about the 
research the Germans did with the con- 
cept during World War II. Dr. Jones re- 
ports [hal the German design was classi- 
fied militarv information during that 
period. The work vou refer lo was done 
by German engineer Dr. Richard Vogt, 
Interestingly, neither one knew of the 
other's work. To date Jones’ design has 
been "flown" in the wind tunnel and in 
free flight (the model): Vogt's idea never 
got off the drawing board. Incidentally, 
both Vogt and Jones live in California 
now and exchange ideas through the 
mail. 


TV interference—hams are clean 


I would like to add a few statements 
concerning television interference from 
ham transmitters to "Your War on Elec- 
tronic Pollution" [Nov.]. First, the ma- 
jority of TV receivers manufactured to- 
day are not properly shielded. either 


with filters or with chokes. In trying to 
save money, TV makers leave out vital 
chokes and filters to keep down the price 
of the finished product. This also goes 
for clock radios, hi-fi equipment, ete. 

Second, hams must use a clean signal 
or lose their license. Also, ham trans- 
mitters have grounded shields covering 
the finals. Bad signals from a ham trans- 
mitter are the result of poor tuning, a 
fault of the operator. 


If the general public were aware of 


what's needed in a TV receiver to pro- | 


duce a good picture. thev would demand 


that manufacturers add proper chokes : 


and filters to eleminate TV interference. 


CORWIN ARNDT, WALRQ, .. 


Nelson, Nebr. 

Extend your swimming season 
Last winter vou showed us how a 
plastic "Air-House Pool Cover Sheds 
Winter Snows” [Feb.]. That's not why I 
made ту cover (the photos show inside 


and outside views). I use it to extend my 
swimming season from April to Decem- 
ber. I inflate it in five minutes with a 
three-speed window fan. and keep it in- 
flated only while swimming. At other 
times it floats on the surface. Heat loss 
and cleaning ure greatly reduced. Dur- 
ing the summer months, of course, I re- 
move it. Total cost was under $100; 
replacing the plastic sheet each year 
runs around $8. 

WILLIAM PrERCE, Berea, Ohio 


The '73 cars (continued) 


In "Before you Buy a '73 Car..." 
[Oct.| vou indicated that the Pontiac 
Grand Am would sell for about $3600 
with options such as power steering, 
power front disk brakes, handling pack- 
age, and radial tires as standard equip- 
ment. The local Pontiac dealer in Potts- 
ville, Pa., savs the Grand Am retails for 
$4281 without radio and undercoating. 

ROBERT MEROLA, Pottsville, Pa. 


... You state, “Electric wires em- 
bedded in the rear window heat up the 
glass, melt ice, and defog the rear win- 
dow.” To my knowledge no manufac- 
turer produces a backlite (rear window) 
that has wires embedded in it. The lines 
on an electrically heated hacklite are 
made with a silver paste that is printed 
on the glass and then fired onto the glass 
surface during the tempering process, 

JOSEPH E. POLEY, Rossford, Ohio 


Studded tires in Maryland 


I enjoved “The Truth About Studded 
Tires” [Nov.]. However, in the table on 
page 77 you neglected to mention the 


^ 


^n 


regulations and restrictions on their use 
in Maryland. Much of the winter traffic 
between the Northeast and Florida goes 
through Maryland, so the stud situation 
there is of some importance. What about 
Maryland? 

B. M. Scuarpt, College Park. Md. 


Studded tires are okav in Maryland 
between October 15 and April 30. 


The other side of the part shortage 

In reply to George Mever's letter 
about the replacement-part shortage [PS 
R.T.B., Oct.]: Mr. Mesa doesn't realize 
the inventorv that even a small hard- 
ware store has to have. He wants a part 


for a $4 item and then specifies what 
kind of handle he wants. Does he expect 
hardware stores to also carrv them in 
colors? We have chisel handles that have 
been in stock for 10 vears: they don't 
sell. Also, I can hardly see his compari- 
son between a $3000 automohile and a 
$4 chisel or crescent wrench. 

JACK SHARPLESS, Atmore, Ala. 


The beginnings of meatless “meals” 
Hal Hellman's interesting article "The 
Story Behind Those Meatless 'Meats' " 
[Oct.] was appropriately illustrated. I 
am. however, still puzzling over the abil- 
itv of vour writer to produce such an 
informative article without in апу way 
referring to the Seventh-Day Adventist 
Church, which both inspired the produc- 
tion of "meatless meats" and has been 
associated with its entire development. 
Your concluding sentence, "And this 
food revolution all began when а voung 
man [Boyer] tasted artificial wool to see 
if it was ‘ready,’ ” is clearly misleading. 
Indeed Worthington Food Co. was de- 
veloped and operated by members of the 
Adventist Church, who utilized the de- 
nomination's extensive organizational 
resources for marketing their products. 
Although Miles Labs has recently 
bought out Worthington. and is cur- 
rently expanding its market. these prod- 
ucts are still being promoted and 
marketed through denominafional chan- 
nels. Furthermore, Adventists continue 
io constitute a hard core of its cus- 

tomers. 

А.І. Moore, Pastor. Brooklawn 
and Bethel Seventh-Dav Adventist 
Churches, Bridgeport. Conn. 


Renault ain't so slow? 

The bog-slow acceleration (0-60 in 
22.25 seconds) of vour test Renault 12 
wagon [“Subcompact Wagons- Ideal for 
Suburbia?” Nov.] may discourage some 
PS readers who would otherwise con- 
sider this car a good possibility in its 
class. I think that the 12 wagon is enpa- 
ble of much brisker acceleration, and 
suggest that something such as a mals 


functioning secondary carburetor-barrel 
throttle plate (which I think is vacuum- 
controlled) was responsible for the 
lethargy you experienced. Following is a 
table that should suggest the Renault 12 
wagon's normal performance. 


Model Tester 0-60 

R-12 Road & Track 15.9 Sec. 
R-15 Road & Track 15.7 Sec. 
R-12W Consumer Reports 18.0 Sec. 
R-12 Motor Trend 14.3 Sec. 
R-15 Motor Trend 14.2 Sec. 
R-15 POPULAR SCIENCE 17.5 Sec. 


Mv reading of these and other R-12/15 
tests (the cars are almost identical, me- 
chanically) and my consideration of 
«uch factors as weight, frontal area, and 
emission-control differences (TI vs. '72) 
have satisfied me that the models in the 
above table are capable of similar ac- 
celeration, and the times given are valid 
indicators. 

JOHN KNIGHT, Santa Rosa. Calif, 


Wrong price on monitor 
The price of our Atron Guardian 
Model 22 for monitoring freezers апа 
refrigerators over the telephone is $100— 
not $59.75 as indicated in What's New in 
Electronics [Nov.]. The price vou 
quoted is the price of our Model 33, 
which keeps tabs on heating svstems 

over the telephone. 

G. BREITBART., Atron Industries, 
Carle Place, N.Y. 


Shortcut improvement 

In the October issue of PS vou show 
a method of catching dust when drilling 
holes in a wall [Short Cuts and Tips. p. 
174]. This is fine, but I have an even 
easier one. Just cut the lower part of an 


ordinary paper bag as shown in the 
drawing. Also, when necessary to drill 
holes in ceilings, I make а paper cone 
around the drill. 

FRANK FUGEL. Clifton, N.J. 


How big is the dome? 

On vour fine story "Building the 
Frame-Hung Dome" [Nov.]: The total 
of numeric figures used in describing its 
dimensions is 44 (give or take а few). 
Unfortunately. not one refers to size. 
What are the significant dimensions of 
this hovel? 

Том KIRKMAN, Seattle, Wash. 


In our efforts to treat the subtleties 
of the dome. we neglected the obvious. 
Nominally. the dome is a 24-[ooter. Ac- 
tual inside diameter al the floorline. 
however. is closer to 22 feet. The height 
from floor to apex is almost 15 feet. 


— шеи — = = — — а 


Want to get something off your chest? 
Write "PS Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, М.Ү. 10017. 
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Easy. Just grab a 
tube of DAP 
Kwik-Seal® Tub & 
Tile Caulk. 
Squeeze a neat. 
white, watertight 
bead around 
tubs, sinks, show- 
ers. Stays flexible. 
Resists mildew. 
Money-back 
guarantee. 
America's fa- 
vorite. 


the 
wood 
fixer 


Duratite® Wood Dough by 
DAP. Fills cracks and holes 
in wood surfaces. Fills screw 
holes to reset hinges and 
hardware. Virtually shrink- 
proof even in large fills. 
Sands smooth. 


Natural e Sali. 

and LM оба 
8 wood а = 

colors. _DURATITE 


NOOD DOUGH 


DAP 


DAP Irec.. Dayton, Ohio 45401 
\. Subsidiary Of Nog. Sar. / 
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Science 
Newstfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Fog alert for film 

Planning to fly on your next vacation? 
If, like most tourists, you'll be carrying 
a batch of film for photography, you'd 
better not pack it in your baggage. Rea- 
son: Chances keep growing that it will 
be X-rayed by detection devices at air- 
ports. Best advice, according to East- 
man Kodak, is to carry all film aboard 
with vou in a carry-on case or gadget 
bag, labeled prominently “Film—Do Not 
X-Ray,” and tell airport personnel what 
vou've got. 


New Ice Age coming? 

An eminent climatologist has broken 
with long-held theories of past Ice Ages 
and, on the basis of new evidence, now 
believes that the world may be in for 
some uncomfortable climate in the rela- 
tively near future. Dr. Cesare Emiliani, 
a professor at the University of Miami's 
Rosensteil School of Marine and At- 
mospheric Science, fears a new Ice Age 
could come within 2000 or 3000 years, or 
even earlier if man's contribution to cli- 
matic changes-through pollution, de- 


New lunar rover might have loop instead of wheels 

This remote-controlled, battery-driven model of Lockheed’s new 
moon-rover concept is trekking across a crumbly, hilly terrain like that 
on the moon. A continuous pliable metal loop would have inherent 
spring suspension, allow soft-soil climbs of more than 35 degrees. Un- 
like tractor-crawler tread, system requires no bogey wheels. 


forestation, and other means—should 
alter the present balance. 

Dr. Emiliani based his concern on re- 
cent analyses of sediment cores taken 
from the Caribbean Sea floor. The tem- 
perature of seawater over hundreds of 
thousands of years can be extrapolated 
from the oxygen content of plant and 
animal life buried in such sediments. 
Dr. Emiliani's research shows, he be- 
lieves, that in the last 400,000 years 
there have been eight eras of bitter cold, 
seven of raging heat, and about 30 less- 
dramatic fluctuations. This is a radical 
departure from the classical view that 


Laser writing uses LC display for “remote blackboard” 


cote ot а аы 


A new system for transmitting and 
displaying written information, includ- 
ing text and drawings, has been devel- 
oped by scientists at Bell Labs in quest 
of a “remote blackboard.” It uses a low- 
power infrared laser to “write” on a 
liquid-crystal material sandwiched be- 
tween glass plates. 

An operator controls the laser writing 
from a keyboard (left). The resulting 
slide can be projected on a screen 
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EXPERIMENTAL LIQUID CRYSTAL 


GENERATING HOROS., 


NUMBERS, 


MATION 15 DY 


(right). A telephone link. carrying 
coded pulses of information. could theo- 
retically separate the writing and dis- 
play terminals. 

The liquid crystal, normally transpar- 
ent, becomes opaque where it is exposed 
to heat, thus enabling it to store infor- 
mation written on it by the laser. The 
crystal can be erased with an AC volt- 
age, or, it can retain an image indefi- 
nitely. 


Earth experienced only four Ice Ages in 
the last million years, each lasting 100,- 
000 years and separated by intervals at 
least that long. The evidence now shows, 
according to Dr. Emiliani, that periods 
of mild temperatures, such as we are 
now having, were short and unusual in 
the context of the last million years. 


Deep drilling in the Antarctic 

The National Science Foundation has 
announced that an international team of 
scientists will drill a hole nearly a mile 
deep into the bedrock of Ross Island 
early this year. It will be the first such 
probe of the Antarctic continent, and 
should provide detailed information on 
the mechanics of continental drift in the 
Southern Hemisphere over the last 200 
million years. 


Flywheel for helicopters 

Use flywheel-stored energy in a heli- 
copter? Yes, but not to power the rotors. 
The U.S. Army, with Lockheed, is devel- 
oping a helicopter rescue hoist that will 
get its lift from an on-board flywheel. 
Aim: to increase the lift speed from the 
present 100 feet per minute, using con- 
ventional motor drive, to a life-saving 
500 fpm. A prototype will use a two-hp 
electric motor to start the flywheel and 
keep it spinning at 28,000 rpm, and a 
mechanical clutch to couple the fly wheel 
to the hoist. The new system will make 
nine consecutive lifts without recharg- 
ing. The motors of conventional hoists 
need cooling off after every other lift. 


Frisbees flunk flare flying 

Now why would the U.S. Navy spend 
$375,000 and four years doggedly spin- 
ning Frisbees off a 1000-foot Utah mesa 
and launching them in wind tunnels? 
To see if the plastic disks could keep 
flares aloft longer and for less monev 
than the parachutes now used, that's 
why. Good idea? Sure. Did it work? 
Nope. Now mayte sea culls... Pa 
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HAVE YOU SEEN THIS COUPON BEFORE? 


It has helped to start many men and women on the 


road to higher pay. Just looking at it won't get 


you anything...but putting it in the mail 


may change your whole future! 


| The LaSalle coupon is one of the 
most often-seen coupons in America. 
| To many of those who have already 
mailed it, it has proved a first step 
to opportunity and good fortune. 
Isn't it time that you sent it on its 
way — and set in motion a practical 
program for your own success? 


Right n now, ambitious men and women in many walks 
of life are preparing for new careers with the help of 
LaSalle spare-time training. If your goals are bigger 
pay and more frequent promotion, you owe it to your- 
self to find out without delay, what LaSalle home 
study can do for you. 


LaSalle offers you many choices. Regardless of your 
previous experience, your choice of study is wide. 
LaSalle gives you modern, comprehensive instruction 
in many well-paid, fast-growing fields where there is 


a continuing demand for trained personnel. 


You learn at home; lessons come to you by mail. You 
are a class of one; you choose your own study hours, 
set your own pace. 


For more than sixty years, LaSalle has been a 
leader in home study. It has a large staff of experi- 
enced instructors. That is why your training is in 
good hands; why a LaSalle diploma is a respected 
credential. The cost of training is low. 


You should act now. 'The broadened opportunities 
resulting from LaSalle home study may make a big 
difference in your future. One student reports: “І 
received a $2,000 yearly increase since enrollment with 
LaSalle. My regret is that I didn't enroll before." 
Many letters like this come to LaSalle. Why not get 
full information right now on the field that interests 
you? Mail the coupon to LaSalle, 417 South Dearborn 
Street, Chicago, Illinois 60605. 
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SPLIT CASING — 
UPPER HALF 


WORKING PISTON— — 


PUMPING PISTON CRANKSHAFT-BEARING 
P T 


SPHERICAL 
ROTOR 


CRANKSHAFT 


2" SPLIT CASING — 
LOWER HALF 


FUEL 
INJECTION 


POWER-PISTON 
ECCENTRIC 


COMPRESSION AIR INTAKE PRECOMPRESSION 


Rotor has four cylinders in X formation, with double-ended 
pistons acting on opposed cam-like circular eccentrics on 
the output shaft, The revolving cylinder block turns at halt 
of shaft speed, 
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ANIDYNE 
ENGINE: 


Clever Rotary with Pistons 


This new Anglo-American invention is full 
of promise, but strictly experimental 


By DAVID SCOTT / PS European Editor 


Under heavy wraps in a back-room workshop of one of 
Britain’s largest engineering companies a new rival to the 
Wankel is taking shape. It’s an amazingly simple rotary 
with conventional pistons. It is self-balanced, has a low 
surface-to-volume ratio and thermodynamic advantages 
that should reduce both exhaust emissions and fuel con- 
sumption, and is capable of diesel compression ratios. 

Is it an automotive engine? It’s too soon to tell, for the 
Anidyne is still experimental. But it has the backing of 
some very high-powered industrial concerns. 

How does it work? It’s a four-stroke, with one power 
stroke for every crankshaft revolution. The cylinder block 
is a spherical rotor. Two intersecting cylinders are bored 
radially through the center at right angles to each other. 
In each cylinder is a double-ended piston. Flat central 
portions are interleaved like a Chinese puzzle, so they can 
slide freely. Passing through the rotor axis, but offset by 
a quarter-stroke, the crankshaft has opposed cam-like cir- 
cular eccentrics set 180 degrees apart. These engage 
bearing holes centered in the middle of the two pistons. 
This assembly is enclosed by a casing that serves as the 
cylinder head. The close-fitting head face includes ports 
and a single spark plug. It is designed for fuel injection. 

An ingenious feature of the operating cycle is the sep- 
aration of induction and exhaust-scavenging from the 
power phase. These functions are handled independently 
by the two pistons. One is a double-acting air pump, the 
other an actual power piston. Since the piston has two 
crowns, there are two power impulses for every turn of 
the rotor (one per shaft revolution). 

Scavenging burned gas. The pumping piston feeds a 
gas-air mixture through the intake port. Then, on its out- 
ward stroke, it compresses the charge in a way similar to 
the crankcase compression of a two-cycle engine. As the 
rotor continues to turn, a transfer port in the housing 
opens, and the charge rushes into the adjacent power 
cylinder, with piston at bottom dead center. ‘The precom- 
pressed mixture scavenges residual burned gas. 

Final compression takes place in the working chamber. 
When the working piston reaches top dead center it aligns 
with the spark plug, which now fires for the power stroke. 
The same sequence is duplicated at opposite ends of the 
two cylinders. Power impulses are passed to the crank- 
shaft through the circular cams, but because the shaft is 
displaced from the axis of the sphere a wedging action 
imparts its turning motion to the rotor. 

Not yet tested. The basic rotary conception was in- 
vented by Robert Karol of Oxford, Ohio, then developed 
and refined by Richard Ansdale, a leading expert on ro- 
tary engines. World rights to the Karol patents are held 
by Anidyne Corp. of Harrisburg, Pa. The prototype is 
being built by Associated Engineering in England. 85 
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New edition of the world famous Encyclopaedia Britannica. 


PUBLISHER'S 30th ANNIVERSARY SWEEPSTAKES 
for Readers of Popular Science 


You may already have been selected to 


when you select the latest Edition of 


ENCYCLOPAEDIA BRITANNICA 


You get all volumes now . . . pay later on 
easy Book a Month Payment Plan. 


Yes, the latest edition of Britannica—the great- 
est treasury of knowledge ever published—is 
now available on a remarkable offer. Under the 
terms of this truly amazing offer, the latest 
edition of Britannica Junior will be included 
automatically when you choose Encyclopaedia 
Britannica. This complete program will be 
placed in your home NOW. You pay later on 
convenient budget terms. /t's as easy as buying 
a book a month. 


Publisher's 30th Anniversary Sweepstakes 


You have a double opportunity to win. The win- 
ning numbers have already been selected at 
random by a computer—and the number on the 
attached card may be one of them. But even if 
it isn't, you still have a chance to win, because 
additional winners will be selected—on a 1 in 
5 basis—in a drawing from among all entries 
submitted. So get your card in the mail today. 


: Plus 


included 
| automatically 
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Whether you win or not—with Britannica you 
can receive Britannica Junior included auto- 
matically! 


Britannica Junior is written, illustrated and in- 
dexed especially for children in grade school... 
easy to read and understand, rich in picture in- 
terest and carefully matched to school subjects. 


Encyclopaedia Britannica Offers Thousands of 
Subjects of Practical Value—including special 
articles on household budgets, interior deco- 
rating, health, home remodeling, child care and 
much more—useful information that can save 
you many dollars. 


New Edition is Profusely Illustrated. Britannica 
offers 22,000 magnificent illustrations—thou- 
sands in vivid color. But it does not merely 
show “attractive pictures'"—it is the work of 
10,400 of the world's great authorities. 


Essential for Homework. For students Britannica 
is indispensable. It is the finest, most complete 
reference published in America. It develops the 
active, alert minds that bring success in school 
and life. 


À MESSAGE FROM THE PUBLISHER 


Since the publication of the first edition 
of Britannica in 1768, new knowledge 
has been amassed at undreamed-of rates. 
New specialties have evolved which tend 
to fence areas of knowledge and their 
specialists into smaller confines. The re- 
sult has been an increasing difficulty in 
communicating and understanding. 

I believe the latest edition of the 
` Britannica takes a giant step towards 


alleviating this difficulty and in making learning and knowledge 
available to more people everywhere. 


In celebrating my 30th year as both Pub- 
lisher and Chairman of the Board of 
Encyclopaedia Britannica, I would like 
to extend to you an invitation to learn 
more about Britannica and the world of 
information it can make available to you. 
Let me mail you the Preview Booklet. 

I invite you to join in this occasion. 
Mothing would please me more than to 
give you the opportunity of showing 
you how Britannica can enrich the lives 
of you and your family. 


If card is detached, write to Encyclopaedia Britannica, Dept. 752-0, 425 N. Michigan Ave., Chicago, HI. 60611, 


Let me mail youthis Britannica Preview Booklet and Extra Gift F 


Multi-Featured World Globe with 
an exciting new dimension—sound! 
A new adventure in learnin 
plus the latest in audio-visua tech- 
niques. À dramatic 15-minute re- 
cording narrated by Lowell Thomas, 
Jr. famous worl зро A сот- 
bines to make this globe the per- 
fect companion to your Britannica 
Library. A $29.50 value — yours 
when you select the latest 
Edition of Encyclopaedia Britan- 
nica, if you are a winner. 
Limited Time Anniversary Sweep- 
stakes. 


BIG 12-INCH DIAMETER 
» 38 inches around 
‚ 452 sq. in. of map surface 
over 6,400 place names 
e clearly outlined boundaries 
e shows the new nations 


Your chances of winning are 


Simply by returning the attached card 
(Limit one entry per family) 


$10,000 


in World Globes reserved only for 
readers of Popular Science 


FREE Preview Booklet plus FREE Gift for En- 
tering! Fill in and mail the attached postpaid 
card today to learn if you're a winner and to 
receive . . . without cost or obligation... 
Britannica's Preview Booklet which pictures 
and describes the latest edition—together with 
a set of beautiful full-color global strategy 
maps. Just as these maps and their gazetteer 
spread the physical globe before you, so the 
Preview Booklet shows how the new edition of 
Britannica places at your fingertips a whole 
new world of information. For your free copy 
and complete information about this dramatic 
Sweepstakes Bonus offer, simply mail attached 
postpaid card. 


Mail card now 


ma | for special 
Meeting thre New | PREVIEW 
Challenge [f SOLET 
v1 Е: 
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|, and complete 
| | details on this 
|! remarkable offer, 


DATELINE: STUTTGART. GERMANY 


Mercedes and the emission standards 


As you know, Stuttgart is the home 
town of Mercedes. I came here to dis- 
cuss the U. S. emission standards for 
"I5 and '76, and had a long meeting 
with Kurt Oblander, chief test engi- 
neer for passenger-car engines. Short- 
ly before my arrival in Stuttgart, 
Honda had announced its ability to 
meet the '75 rules with the compound- 
vortex-controlled combustion engine, 
and General Motors had released the 
news that prototype emission-control 
systems in experimental cars at low 
mileage had been able to meet both 
"75 and '76 standards. The striking 
fact in both cases 1s that the conven- 
tional piston-type internal-combus- 
tion engine is retained. This is not 
surprising, in view of the statements 
made by Carlo Pollone of Fiat in my 
interview last month. But what 
would be the reaction at Mercedes- 
Benz? 


Burn more gas for cleaner air? 


Kurt Oblander told me that Mer- 
cedes-Benz had tested experimental 
piston engines with a catalytic oxida- 
ticn converter plus supplementary 
air injection, exhaust-gas recircula- 
tion, and various minor modifications. 
This system meets or exceeds the '75 
standards. However, the required 
50,000-mile durability of the catalyst 
is in doubt, even with no-lead fuel. 

Its a noble metal in monolithic 
support, manufactured by American 
Lava. And fuel consumption is at 
least 15 percent higher than on '73- 
model engines. The experimental "75 
engine will cost 72 percent more than 
a '65 engine (without emission con- 
trols except for the positive crank- 
case ventilation). 

For '76, the picture looks even 
worse. The necessary "package" is 
still theoretical, and cost has been 
caleulated at 98 percent above 1965. 
This presumes use of piston engines. 
What about alternative power sys- 
tems? The first possibility Oblander 
brought up was the diesel engine. It's 
still an internal-combustion recipro- 
cating-displacement engine, but it 
burns heavy oil, and works by com- 
pression ignition rather than spark 
ignition. 

Mercedes-Benz has produced over 
a million passenger-car diesels, and 
the existing models can easily meet 
"75 standards. But it can't be modi- 
fied to come down to the '76 NO, lim- 
it. It puts out three times more NO, 
than will ke allowed in '76. The rea- 
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„news and comment on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


sons are fundamental: 1. The diesel 
cannot tolerate more than a very low 
percentage of exhaust-gas recircula- 
tion without total loss of ignition. 2. 
Catalytic converters cannot be used, 
because the diesel emits soot, which 
destroys the catalyst. 

Rudi Uhlenhaut, the recently re- 
tired chief engineer of passenger-car 
development, testified before the En- 
vironmental Protection Agency last 
April: "It is not conceivable that the 
law contemplates switch-over to die- 
sels for one year when there is no 
assurance of satisfying the standard 
. . . for the following year.” 


High hopes for the Wankel 


You and I can only conclude that 
the diesel is not a valid long-term 
alternative. What else 1s Mercedes- 
Benz working on? The Wankel, of 
course. Oblànder says the Wankel 
сап be made to meet the '75 stan- 
dards without a catalyst, using only 
a thermal reactor. This corroborates 
the testimony given before the EPA 
by Dr. Takushi Mitsunari of Mazda 
with regard to their work on cleaning 
up the Wankel. 

“For '76," continues Oblander, “the 
Wankel could possibly meet the stan- 
dards using two catalytic converters 
in combination, without a thermal re- 
actor." The uncertainty is explained 
by lack of test results. Oblander wor- 
ries about the back pressure created 
by catalytic converters. 'This is no 
problem in four-cycle piston engines 
with poppet valves, but can be a prob- 
lem in the Wankel. which breathes 
through ports. 

Preliminary tests have been made, 
however, with some very interesting 
findings about the Wankel relative to 
the reciprocating engine. For 1975, 
the Wankel would prove far superior 
in terms of NO, emissions, but some- 
what worse for CO emissions—and 
much worse for HC emissions. The 
Wankel would be easier on octane 
requirement, but worse on fuel con- 
sumption and loss of power. Cleanup 
cost would be higher for the Wankel. 
Mercedes-Benz feels that the Wankel 
is not a good solution for 1975. 


'76 picture changes completely 


Because the emission-control sys- 
tem is totally different, pollutant 
levels also change. The '76 Wankel 
would equal the '76 piston engine in 
terms of HC emissions, and be slight- 
ly better for both CO and NO,. 

Power losses would be equal, but 
fuel economy would be better in the 
Wankel! Finally, cleanup cost would 


be higher for the piston engine. 'That 
should cinch it for the Wankel in "76. 
Now, does Mercedes-Benz intend to 
convert 100 percent of its passenger- 
car production to Wankel engines by 
that time? 

The answer: The Mercedes Wan- 
kel engine is at present “in a pre-de- 
velopment stage." Installation in a 
car and testing with full emission- 
control equipment have been per- 
formed. But “assembly-line produc- 
tion of emission-control systems for 
the Wankel engine is dependent on 
the possible introduction date of the 
engine itself for mass production. 
That will not be possible for model 
vears 1975-76." 

I'm disappointed that so much time 
is needed —but encouraged that Mer- 
cedes 1s going ahead with the Wankel 
with all deliberate speed. Апа it's 
important to look for what the official 
statements don't say. Nothing has 
been said that precludes limited pro- 
duction ahead of 1975. 'That's almost 
a prerequisite for such a major 
change. For instance, Citroen built 
its first series of 500 Wankel-powered 
cars in 1970, with mass production 
startup scheduled for June, 1973. 


Modular Wankel engines 


The Mercedes engine described as 
being in the “pre-development stage" 
is in reality a whole family of engines. 
Adoption of the modular-construction 
principle can give a range of engines 
from 150 to 300 hp, using only stan- 
dardized parts. With engines of two, 
three, and four rotors, all rotors can 
be identical. This is what Mercedes 
18 preparing. 

The twin-rotor unit is the one you'll 
see first. It will go into the 200 and 
220 models in place of the existing 
four-cylinder engines. The four-cyl- 
inder Mercedes engines are the least 
satisfactory in the whole line—they 
have the lowest power-to-weight ra- 
tio, and they suffer from a certain 
roughness. It's only logical that they 
should be the first in line for replace- 
ment by the lightweight, compact, 
and vibrationless Wankel. 

One delay in introduction of the 
Wankel engine in Mercedes-Benz 
cars has been the self-imposed re- 
quirement that the Wankel must have 
equal or longer life than the extreme- 
ly robust and long-lasting piston en- 
gines now powering the cars from 
Stuttgart. According to engineer 
Heinz Lamm, who works in Oblánd- 
er's group, there are now no wear or 
durability problems in the Mercedes 
Wankel. 
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Zack and Karen Taylor, whose Then Karen drives the 1973 At 15 to 20 mph, it's easy їс But Zack, shooting at the )emonstration supervised 
hobby is home movies, help Montego through scenic see the wheel camera is get same time, is getting sharp, by Nationwide Consumer 
put Montego's ride to a rug- California horse breedin; ing a bumpy ride. The | teady pictures that DW Testing Inst., 1973 Montegos 
ged test. First а movie cam- country, while Zack is now available with optional 
era is mounted on the axle, from inside the car. engines and power trains. 


... Wefilmed wild horses from a 
-moving 1973 Mercury Montego to demonstrate . 
our personal size car has the ride of a big car. 


The 1973 Montego is about a foot trimmer than 
most big cars. Yet this personal size Mercury has a 
smooth, steady ride that rivals the best of them. 
7 Li alc سی‎ one is built Eo neal 
Mercury's high standards. On an extra-wide track. i " 
And the same type high stability suspension system Built better to ride better. 
used in our most expensive luxury cars. 


dard on the 1973 Montego MX Brougham. tee Vii MERCURY MONTEGO 
roof, white sidewalls, luxury wheelcovers and bumper 


rub strip (shown) are optional. Try a test ride at your J T= | | 
Lincoln-Mercury dealer. Bring your own camera. LINCOLN-MERCURY DIVISION 


Recreation 
Roundup 


... on the go with PS 


By HERBERT SHULDINER 


Coming: a motorcycle ESV 

The great publicity recently given 
auto experimental safety vehicles 
(ESVs) has overshadowed the develop- 
ment of two-wheeled ESVs. Douglas 
Toms, who runs the National Highway 
Traffic Safety Administration, says that 
his agency has been working with 
Honda, BSA Triumph, and other cycle 
companies on an experimental safety 
motorcycle. The new bikes will have bet- 
ter crash survivability, braking, han- 
dling, and stability, Toms says. They 
will also have better lighting and loca- 
tion of controls, along with improved 
fire- and explosion-prevention. However, 
he has not put a date on when the two- 
wheeled ESVs will be delivered for test- 
ing by the NHTSA, or when the im- 
provements will be incorporated into the 
bikes you buy. 


Do-it-yourself outdoorsman 


SS 


Virgil Erickson, of Racine, Wis., sends 
along this tip for leveling RVs. Screw a 
small bracket to a window frame, and 
drop a sinker on a fish line from it. 
Level with a bubble level, and X the spot 
where the sinker points (a bin door 
here). Then you can level repeatedly 
without use of a bubble level. 
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New mass-produced dune buggy on the way from VW 


The long-awaited entry of VW into the dune-buggy market has finally 
come about. VW will import a Mexican-made 181 utility vehicle into the 
U.S. this year-the first made-in-Mexico vehicle to be marketed here. 
The 181 has the air-cooled 46-hp rear engine, with top speed of 68 mph. 
Weighing just under 2000 pounds, it is 148.8 inches long, 64.6 inches 
wide, and 63.8 inches high. Ground clearance is 8.1 inches. 


Improved bumpers complicate towing 

Detroit is warning its customers who 
buy cars equipped with the new energy- 
absorbing bumpers that installation of 
certain hitches could reduce or destroy 
the new bumpers’ effectiveness. This is 
especially true if you use a Class I or II 
hitch that attaches to both the frame 
and the bumper. These will stiffen the 
bumper and prevent it from "stroking" 
when hit. 

American Motors has warned buyers 
of Gremlins and Hornets with optional 
five-mph energy-absorbing bumpers that 
the bumpers do not work when hitches 
are attached this way. 

Ford has devised a new hitch for pull- 
ing Class I trailers with its standard 
Ford and Mercury cars that does not at- 
tach to the bumper at all. The new hitch 
has an extended drawbar that clears the 
bumper. When you're not towing, the 
extension can be removed by taking out 
a couple of pins. Sturdily built, the new 
Ford hitch will certainly cost more than 
a conventional Class I hitch. 

Draw Tite has a new type of Quik-Lok 
hitch available for Class I or II towing 
that is also designed to solve the prob- 
lem. This one, too, has extended draw- 
bars that can easily be removed when 
you're not towing. 

If you buy a '73 car with energy- 
absorbing bumpers, ask your dealer to 
help you select a hitch that will not im- 
pair the bumper's effectiveness. Con- 
fronted with differences in design of the 
new bumpers and hitches intended to 
work with them, caution is the password. 


Fifth-wheel hitches for cars? 


Detroit may be taking a serious look 
at providing fifth-wheel hitch capability 
in autos. PS Detroit Editor Jim Dunne 
tells us he's seen an experimental Lin- 
coln outfitted with a fifth-wheel hitch be- 
ing tested at the Ford proving grounds 
in Dearborn, Mich. One good reason for 
choosing a Lincoln for the tests is its 
huge trunk. which not only permits in- 
stallation of the hitch, but also lets en- 
gineers cram in lots of instruments to 
monitor the tests. The Lincoln also has 
a heavy front end to balance weight. 


Tips on changing snowmobile plugs 

Let your snowmobile engine cool off 
before you replace its spark plugs. 
That's the advice of AC engineers, who 
say that replacing plugs in a hot engine 
could strip the heads. This is especially 
true in mills that have aluminum cylin- 
der heads. AC engineers found in recent 
tests that it takes much more torque to 
remove plugs when they're hot. The 
reason? When the engine stops running, 
aluminum heads cool rapidly and tight- 
en around the slower-cooling plugs. The 
added tightness could strip soft alumi- 
num heads if plugs aren't removed just 
right. It is particularly dangerous if 
plugs are overtorqued. 


Refueling? Turn off RV pilot lights 

The Recreational Vehicle Industry re- 
cently pointed out a little-known danger 
that exists when gassing up a camping 
vehicle. Mike Radigan, RVI national 
director, says there's danger that gas 
fumes could be drawn into appliance 
vents when refueling and be ignited by a 
pilot light. He advises RV owners to 
turn off all pilot lights and appliances 
while filling up at a gas station. "It is 
inconvenient,” Radigan says, "but it's 
better to risk having your ice cubes melt 
than to take a chance on having a seri- 
ous fire in your RV." 


Things to write for 


"Winter Sports" 1s a new catalog from 
Sears featuring equipment for skiing, 
snowmobiling, hockey, and other winter 
outdoor activities. You can get one from 
Sears stores, or Dept. 139. 925 S. Homan 
Ave.. Chicago, Ill. 60607. 

Wares Cycle Company, 2656 North 
Wauwatosa Ave.. Milwaukee, Wis. 
53210. offers a new catalog of bicycles, 
parts, and accessories, which you can 
get for $2. 

"Kit for Concerned Snowmobilers" an- 
swers commonly asked questions about 
the sport. You can get a free kit from 
SIIS, Box 35304, Minneapolis 55435. 

You can get a free brochure on the 
National Safety Council's *All About 
Bikes" program from their Youth Dept. 
at 425 N. Michigan Ave., Chicago. 


“Гуе never performed on a better tire: 


Stunt driver, Carey Loftin, put Shell’s new 
Steel Belted Tires through every driving test he could 
dream up. Here's what he said about them. 


А report from 
Carey Loftin. 


SHELL: Tires are very important 
to a stunt driver, aren't they? 


LOFTIN: Yes they are. You 

have to depend on your tires, 
first; engine, the rest of the 
car, second. 

SHELL: You just tested Shell's 
new Steel Belted Tires. In 
general, what do you think 
about them? 

LOFTIN: Well, I felt very se- 
cure, very safe at all times, no 
matter what I did. I never had 
one fear of failure at all. 


SHELL: At one point you drove 


over some wet pavement, what 


about the skid resistance? 


LOFTIN: It seemed very good 
and very equal and very little 
sway whatsoever. I was really 
amazed that I could hold the 
car as straight as I did. 

SHELL: You also did some quick 
stops from 80 miles an hour 
on this wet stretch of track. 
How did the tires react? 


LOFTIN: They all seemed to 


react the same. I thought I 
would be real busy correcting, 


trying to hold the car straight. 


But, with very little correc- 
tion, I was able to stop practi- 
cally in a straight line. 

SHELL: What about on the 
slopes and the curves, did you 
notice much roll-over or 
squirming on the part of the 
tires? 

LOFTIN: No, they didn't. They 
felt the same all the time. The 
tires, the steering geometry 
never seemed to change at all. 


SHELL: Carey, do you have any 
relatives? 


LOFTIN: Yes, I do. 


SHELL: Would you recommend 
Shell's new Steel Belted Tires 
to her or him? 
LOFTIN: To any of 
them I would. I 
have three sis- 
ters and a 
brother and I 
would recom- 
mend them to 
anyone. I think 
they are amply 


safe for the even better than 
average driver, not even the 
average driver, above average. 
I would say that you are amply 
safe with the Shell tires. 


SHELL: Carey, do you have any 
other comments you would 
like to add to this at all? 
LOFTIN: Not specifically. I can 
only say in general, I’ve never 
performed on a better tire. It 
seemed to hold its shape and 
stand up. So, in general it is 
one of the best tires I've 

ever driven on. 
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New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Bike sprocket switches stoplight. 
Bearing against the side of a con- 
ventional sprocket wheel, this íric- 
tion switch would normally hold a 
lamp circuit open when a bike was 
in motion. But braking action that 
reversed sprocket direction would 
close the switch and turn on a fen- 
der-mounted stoplight. 


Ice float aids rescue. With his weight distributed over the suríace oi this 
long, flat boat, a man could move over thin ice with relatively little danger. 
Lving prone, he could propel this recently patented craít to a break area by 
using hand-held picks. Even if it cracked the ice, the lightweight boat would 
Hoat rescuer and victim until it could be hauled to shore. 


Tongs place fire log. The narrow 
jaw angle of most fire tongs makes 
it difficult to place a large log se- 
curely and accurately, Adjusting 
easily to any log length, these two 
heavy-wire tongs would let you use 
your hands and forearms to exert 
lifting pressure, then release the 
properly positioned log. 


Blade — de-ices stairs. 
Notched to fit snugly 
against the tread, riser, 
and nose of a step, this 
scraper would both 
speed and improve stair 
cleaning, help to chip 
away clinging icicles thal 
otten make outside steps 
hazardous. Notched on 
one shoulder, the blade 
would reach under a 
step's overhang. The 
handled scraper could 
also be used like а con- 
ventional blade. 


Paint apron eases trim work. Bai- 
lled to prevent sloshing, fluid-tight 
pockets in this apron would hold 
useful quantities of paint. You'd 
use it to gain extra mobility on lad- 
der jobs and for trimming and the 
like. Brush-wiper bars across the 
pockets would serve as supporting, 
shape-holding trames. 


Tractor hauls skier. 
With his skis set inte 
lootrests attached to this 
lractor, a cross-country 
traveler could get a con- 
siderable assist on long 
or uphill treks. A flexi- 
ble cable connected to a 
ski-pole trigger would 
throttle the endless, 
cleated crawler belt. 
The lightweight gas- 
powered tractor could 
be hauled or back- 
packed, as preferred, on 
downhill runs. 


ts have been issued on these inventions: Rescue 


Zhe үстү pelen boat— Ski tractor—No. 3,568,787 to H. G iti 
No. 30532 DR E Cena, е | . , 1. Gremeret, Menton-Alpes-Maritimes, Fran 
Ne. Iw ,066 emans, Kankakee, Ill.; Bike light—No. 3,571,792 


Copies of patents may be ordered, by number, from the Commissioner af 


o F. . Canoga Park, Calif.: F No. 3.574.380 to В. J. Patents, Washington, D.C. 20231, at each j r 
Tague, Wonder Lake, Ill.; Paint apron—No. 3.515.709 to J. H. Johannes. { the add e ‘hate ic н Uu . To write to an inventor. 
Robinson, Kans.: Stair scraper—No. 3,571,838 to M. P. Staschke. Chicago: humber) i care al the Poenis insufficient, address him (bv name and patent 
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Milds 14 mg. “tar,” 1.0 mg. nicotine av. per cigarette, 
by FTC method. Kings 18 mg. "tar," 1.5 mg. nicotine; 
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av. per cigarette, FTC Report Aug. 72. l4 mg. tar Ж, 
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3: Join the Navy 
ng th. twill take you places. 


The new Navy still gives you the 
chance to visit far-out places. But now 
you take with you some of the most 
thorough job training in the world. 
Those who qualify can choose from 


more than 300 important, skilled jobs. 


From computer technology to aviation 
mechanics to nuclear science. | 

The kind of training that will take you. 
places inside the Navy or out. 

But travel and training are just two 
reasons for joining the new Navy. 
Money's another. You earn $320 a month 
after just four months, plus food, housing 
and health care. There's a new 
three-year enlistment which guarantees 
your choice of East or West Coast. And 
a join-now, report-up-to-six-months- 
later plan. 

If you want to go places fast, the new 
Navy is for you. For more information, 
send in the attached coupon right now. 
Or call toll free 800-841-8000. 


Be someone special in The New Navy 


"Say, Smokey" 


A clinic on cars by America's 
most famous mechanic 


Each month in POPULAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—" Popular 
science, 355 Lexington Ave. New York, N.Y. 
10017. Questions cannot be answered by mail. 


I have a 1971 Buick Electra, 455 en- 
gine with four-barrel carburetor, and 17.- 
000 miles on it. Now it’s in the repair 
shop with four burned exhaust valves. 
Im confused because I have followed 
dealer and manual instructions to use 
regular gas with low lead of 91 octane or 
more. I occasionally use premium gaso- 
line for pulling a medium-sized trailer. I 
would appreciate your advice as to just 
what gas to use, so the valves won't burn 
again. 

A. Е. MANSHEIM, Clovis, Calif. 


Your engine should get along fine on 
regular [uel, but with lead. I don't think 
premium fuel will hurt it. but in my 
opinion it's a waste of money, since you'll 
probably get more miles per dollar on 
regular fuel with lead. At risk of catch- 
ing hell [rom the expertis, I'm gonna sav 
that before they remove the lead from 
gas, they had better come up with some- 
thing as good or better—or there'll be a 
tremendous boom in exhaust-valve sales. 
I'm sure there is another wav, but what 
it is must be hidden from me by all the 
bull I see and hear. 


I put oil in the crankcase of mv 1968 
‘oronet with 440 engine— right up to the 
full mark on the stick. Next day it's 
down to "Add Oil" And all I did was 
go to work and back. This car doesn't 
smoke when I step on the gas, and no oil 
leaks onto the ground from апу of the 
seals. The outside of the engine is dry. I 
don't have a PCV valve on the engine. 
Do you have any idea where the oil is 

going? 
R. E. PARKER. Dunedin, Fla. 


Look at the owner's manual and see 
how much oil the engine should hold. 
Drain the oil after the engine hasn't been 
run for one hour. then fill with the 
amount called for in the manual. Read 
the dipstick now. Assuming it is correct. 
then vou are burning the oil—there's no 
other way. It is possible to burn oil and 
not see the smoke—unusual,. but possible. 
Now if it reads one quart low on the 
proper full amount. re-mark the dipstick 
on the next oil change at two-quart and 
one-quart low. and make a new full 
mark. 

Another thing: A lot of engines burn 
the first quart rapidlv because (since the 
engine needs a splash pan to keep the 
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crankshaft out of the reserve oil) the 
crankshaft throws oil up the cylinder 
walls and overloads the oil rings. But 
ie only happens if you drive hell out 
of it. 


My 1969 Volkswagen has only 18,000 
miles on it, because it spent the first 18 
months not being driven. After about 
6000 miles, the throwout bearing started 
making noise and I had it replaced by my 
dealer. Since then it has been changed 
six times, and two dealers could find no 
reason for it to keep going bad. Both 
said the cross shaft looks okay. Any 
ideas? 

MARVIN L. WEISBERG 
Staten Island, N.Y. 


Yes. it's running all the time because 
it does not retract and quit. spinning 
when vou remove your foot from the 
clutch. If you don't believe it does this, 
Just crawl under and check if the "fin- 
gers" are up all the time. When it's re- 
tracted there should be at least 14-inch 
clearance between the bearing and the 
clutch fingers. 


I have a 1970 Cutlass S with full pow- 
er and drum power brakes. I'd like to 
put disk brakes on this car, inexpensive- 
ly if possible. Recently in a salvage yard 
I found a '71 Cutlass front end with disk 
brakes (rusting away). Will this unit 
bolt into my car? Are there any prob- 
lems to watch in valving of the master 
cylinder or in the exchange in general? 

JAMES CHALUPSKY, Iowa City, Iowa 


There are certain mechanical differ- 
ences between drum and dish brakes that 
don't make this a good idea for a layman 
to plav with. For a quick example, 
brakes need to be balanced front to rear 
size-wise and pressure-wise. Also, disk 
brakes require a residual aheck valve but 
drums do not. Your brakes could decide 
the time you spend here on earth. and 
[rom the questions you've asked Га ad- 
vise—for vou to prolong vour stay here— 
don't make this switch yourself, 


I’m thinking of making mv own mid- 
engine car using a wrecked Chevy El 
Camino—because it has rear shocks rath- 
er than leaf springs, so I can cut away all 
of the body cverhanging the rear axle. 
Also because it's made with a frame, so 


I can shorten it and then make my own 
dune-style body. I plan to use a 327 
small block with Chevy's four-speed clus- 
ter box tied into the 12-bolt rear end. 
What sort of trouble can I expect, other 
than remounting the engine, shortening 
shift linkage, and getting the brakes re- 
adjusted to the new weight distribution? 
Do you think there will be any problems 
in handling because of the shortened 
frame? Any help would be greatly ap- 
preciated. 

SCOTT ACHELIS, Los Altos, Calif. 


The answer to vour questions would 
be a complete engineering course on 
chassis design and manufacture. This is 
going to cost money and lots of it. It is 
a good idea and could be made to handle 
very well. Probably the reason our cars 
aren't all mid-engine is because of the 
impracticability of this design in light of 
the average car-owner's space and seal- 
ing needs, 


I need help. My late-1971, 150-hp 
Hornet bought with only five miles on 
the odometer now has less than 400 miles 
on it, yet I can get at the most 14 mpg, 
and I know I should be getting better 
mileage. Had the car in twice for a 
checkup: no charge, but the service 
manager said that due to such a small 
gas tank, the meter needle goes down 
faster. What a nut he is! 

M. C. MARTINEZ. Norwalk, Calif. 


Mileage is a can of worms now, but 14 
mpg ain't bad in traffic. Three different 
drivers will get three different mileage 
readings in the same car. How about 
you? Are vou a good economy driver? 
Do уои have a good rear axle for mileage 
in vour terrain? 

Back to the engine: The biggest causes 
of poor mileage are: a rich carburetor 
selling and late timing. with strangula- 
tion of the engine; poor low-speed power 
via the emission controls. I’m afraid 
vou re going to find that your carb and 
timing are off from maximum mileage 
seltings on purpose, to pass emissions 
requirements. I can’t in my wildest 
dreams figure how in the hell one can go 
a lesser distance on a pound of [uel and 
cut down pollution. But that's the way it 
is. And if vou change it, you'll violate 
the law. 


Two questions: (A) I'd like to thor- 
oughly clean the old oil out of my engine. 
How do I go about flushing it out? (B) 
Of all the oil filters on the market are 
there any outstanding, or are they all 
about the same? 

SAM McCoy. Perrysburg, Ohio 


(A) There are many canned engine 
oll flushes on the market sold under 
manufacturer trade names, and also 
some independents’ products that are 
good for flushing—one is Rislone. If 
vou re an expert you can do a good job 
of flushing with mineral spirits—but this 
is not for an amateur. (В) Most of the 
fillers are good, and I don't know any 
one that stands out above the rest. Car 
manufacturers usually put out good 
stuff. and the reliable old trade names 
such as AC. Fram. and Purolator are 
hard to beat. Gs: 
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EN IT TS TIME FORNEW DISC BRAKE PADS 


Delco announces When the lining wears to a point where 
| | it needs replacement, the Sensor touches 


replacement Disc Brake Pads the rotor and creates a “Buzz”. 


with a new Lining Wear 
Sensor for most GM Disc 
Brake-equipped cars. The 
Sensor is a built-in device 
designed to produce a high- 
pitched sound when lining 
replacement is required. Such 
advance notice of needed 
lining replacement helps 
prevent rotor damage which 
could result in additional 
replacements or repairs. 

See your Delco man 
for Delco Disc Brake Pads 
with the new Lining |. 
Wear Sensor. He's got наь: | 
a complete line рша _ 
of Delco parts 
for both disc 
and drum 
brakes to fit 
all American- 
made cars 
and most foreign cars. 

Give your Delco 
dealer a buzz and ask him 
about our Disc Brake Pads 
that buzz. 


Look and 
Listen 


News, comment, and opinion 
from the world of home- 
entertainment electronics 


By C. P. GILMORE 


Flat-screen TV—really on the way? 


The young lady in the picture below 
isn’t peeking through a king-sized key- 
hole. Rather, the screen of the tele- 
vision set has been masked down to the 
same size as the display panel on the 
right. The purpose of the whole thing 
is to demonstrate that the picture at 
right, produced by a revolutionary flat- 
screen display just over 14-inch thick, is 
equal in resolution to a conventional 
color-TV picture. 

Electronics research engineers have 
been working for years trying to design 
flat-screen hang-on-the-wall television. 
In the attempt, they’ve used incandes- 
cent lights, electroluminescent panels, 
liquid crystals, and other techniques. 
The new device, built by Zenith Radio, 
uses neon-gas discharge tubes. The 
closeup view of the screen shows the 16,- 
960 pinhead-size gas-discharge tubes ar- 
ranged in 80 columns and 212 rows, each 
one illuminated to just the right inten- 


sity to produce the overall picture. In 
principle an entire TV screen could be 
built this way, using an array of about a 
million gas tubes arranged in triads or 
triangular clusters in about 525 rows and 


columns. Unfortunately, such a rig 
would need tremendously complicated 
electronic circuitry, which in turn would 
require the development of new high- 
voltage integrated circuits. In addition, 
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the research model produces only a red- 
orange picture since that is the normal 
color of glowing neon. A full-color pic- 
ture would require three times as many 
bulbs with each triad containing one 
blue, one red, and one green light source. 

The panel is startlingly thin, as the 
accompanying photo shows. That’s it 
indicated by the pencil eraser. The gear 
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in back of it is electronics; if there were 
апу desire to make the display really 
picture-thin, the circuitry could be 
placed elsewhere. In an actual com- 
mercial model, it would be much more 
compact, using specially designed inte- 
grated circuits. 

When will you find it in the corner 
TV store? Your guess is as good as mine. 
Zenith emphasizes that this is just a 
study model to see if it could be done on 
an experimental basis. Work will con- 
tinue, but nobody knows when—or if— 
it will ever go into production. 


Video from an audio cassette 


The Matsushita Company — Panasonic 
is its best-known consumer-brand name 
—says it has designed a new video player 
that can record up to 1000 still color 
pictures plus stereo sound on an ordi- 
nary 60-minute audio cassette operating 
at the standard 17$-inch speed. It can't 
provide regular moving pictures, as can 
a video tape recorder, but does produce 
a new color image every 3.6 seconds. 
The new machine undoubtedly could 
find many uses in industry, the schools, 
and elsewhere. In addition, getting pic- 
tures out of that tiny cassette is some- 
thing of a technical triumph. 


The 30 best demo discs of '72 
reviewed by Arthur Fisher 

Here are an even 30 1972 recordings 
that show off your stereo rig to sensation- 
al effect —or perhaps reveal some painful 
defects. Some have been reviewed here 
before; most have not. All share a “state 
of the art" quality of recorded sound 
(although the recording techniques used 
may not necessarily result in musical 
realism or good taste). Not so inciden- 
tally, the performances are all first-rate. 
This selection is, of course, a highly 
subjective one; because excellent stereo 
sound engineering is commonplace (al- 
though flaw-free pressings, regrettably, 
are not), it represents only a small frac- 
tion of the discs that could have been 
included. My nomination for most-spec- 
tacular-sounding record of the year—and 
an amazing performance: London's 
Messiaen-Ives release with Stokowski. 

The records are listed more or less in 
order of complexity of the sound they 
contain. Works for chorus and large 
orchestra make enormous demands on 
your sound equipment, with distortion a 
particular problem. Listen for the words 
of the chorus: If you hear them clearly, 
even in loud ensemble passages, your rig 
is a winner. Orchestral records let you 
listen for realistic reproduction of indi- 
vidual instruments, the clean sound of 
massed strings that means extended 


highs, the crisp percussion that means 
good transient response, and wide dy- 
namic range. Stereo image can be 
judged critically by listening to “loca- 
tion" in small vocal and instrumental 
groups. The harpsichord—like other 
plucked instruments—makes an excel- 
lent test of transients and the high end. 
The Columbia two-harpsichord disc will 
really tell you how good your channel 
separation is. The piano? It’s probably 
the most difficult single instrument to re- 
cord naturally. And an organ recording 
will test for clean bass. 

Finally, you can zap your speakers 
with rock or progressive jazz sound and 
just keep your fingers crossed. 

A Mass of Life—Delius; soloists, Lon- 
don Philharmonic Choir and Orchestra 
conducted by Charles Grove. Angel. 

Symphony No. 8 (Symphony of a 
Thousand )—Mahler: soloists, choirs, Ba- 
varian Radio Symphony Orchestra con- 
ducted by Rafael Kubelik. Deutsche 
Grammophon. 

Sacred Choral Music—Mozart; Lon- 
don Symphony Orchestra and Chorus 
conducted by Colin Davis. Philips. 

Virtuoso Madrigals—Monteverdi; so 
loists, chorus, and instrumentalists, con- 
ducted by Jiirgen Jiirgens. Archive. 

Alexander Nevsky—Prokofiev; London 
Symphony Orchestra and Chorus con- 
ducted by André Previn. Angel. 

The White Birch Tree and Other Rus- 
sian Songs—U.S.S.R. Russian Chorus 
(илаясошраше) conducted by Aleks- 


MAKE EXTRA $$$ EVERY DAY! 
Get into the big, year-round 


EXTRA MONEY BUSINESS 
that’s EASY to learn - EASY to do-, 
and EASY ON YOU! 


Be a LOCKSMITH! В 


You Can Make Up to $10 an Hour 

— even while learning! Train FAST at Home! 
Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 
You're "in business" ready to earn $5 to $10 an hour a few 
days after you begin Belsaw's shortcut training. Take advan- 
tage of today's unprecedented opportunities in Locksmithing 
for year-round EXTRA INCOME in sparetime—or fulltime in a 
high-profit business of your own. Hundreds we've trained 
have done it. So can YOU! АП tools plus professional Key 


THIS PRO 
KEY MACHINE 
YOURS TO KEEP 


can add $25 to 
$40 a week to your 
income... and it 
won't cost you a cent 
with your training! 


ALL TOOLS, MATERIALS AND PRACTICE 
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EQUIPMENT COME TO YOU WITH YOUR COURSE. — — 


Look and Listen 


ander Sveshnikov. Melodiya/ Angel. 

L’Ascension—Messiaen: Second Or- 
chestral Set—Ives: London Symphony 
Orchestra and Chorus conducted by 
Leopold Stokowski. London. 

The Planets—Holst; Los Angeles Phil- 
harmonic Orchestra conducted by Zubin 
Mehta. London. 

Daphnis and Chloé, Suites 1 and 2: 
Ma Mere l’Oye—Ravel: Concertgebouw 
Orchestra conducted hy Bernard Hai- 
tink. Philips. 

Symphony No. 12—Shostakovitch; Ge- 
wandhaus Orchestra Leipzig conducted 
by Ogan Durjan. Philips. 

Invitation to the Dance—Weber, Ber- 
hoz, Liszt, Smetana, Dvorak: Berlin 
Philharmonic conducted by Herbert von 
Karajan. Deutsche Grammophon. 

The Rite of Spring—Stravinsky: Bos- 
ton Symphony conducted by Michael 
Tilson Thomas. Deutsche Grammophon. 

Petrushka—Stravinsky; N.Y. Philhar- 
monic, Boulez conducting. Columbia. 

The Miraculous Mandarin: Dance 
Sutte—Bartok: N.Y. Philharmonic and 
Schola Cantorum conducted by Pierre 
Boulez. Columbia. 

Tuba Concerto in F minor; Pastoral 
Symphony (No. 3)—Vaughan Williams: 
John Fletcher, tuba, London Symphony 
conducted by André Previn. RCA. 

Triple Concerto—Beethoven: Claudio 
Arrau, piano, Henryk Szeryng, violin, 
Janos Starker. cello, New Philharmonia 
conducted by Eliahu Inbal. Philips. 

Oboe Contenfos--iMogart. R. Strauss; 


jobs, too. 


FREE 
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Heinz Holliger, oboe, New Philharmonia 
conducted by Edo de Waart. Philips. 

Harpsichord Concerto—de Falla: Ra- 
fael Puyana, harpsichord, various instru- 
mentalists, conducted by Charles Mac- 
kerras. Philips. 

The Virtuoso Trumpet; Baroque 
Trumpet Anthology—both discs, various 
Baroque composers; Don Smithers, 
trumpet, various soloists (I Musici in the 
first). Philips. 

Six Brandenburg Concertos—J. S. 
Bach: Anthony Newman "and friends." 
Columbia. 

Duets with Spanish Guitar, Album 2— 
Villa-Lobos, Debussy, others; Laurindo 
Almeida, guitar, Salli Terri, singer, solo- 
ists on flute, clarinet, viola. Angel. 

Music for Two Harpsichords—Handel, 
Mozart, others: Igor Kipnis, Thurston 
Dart, harpsichords. Columbia. 

Harpsichord Music—Louis and Fran- 
cois Couperin; Albert Fuller, harpsi- 
chord. Nonesuch. 

Twenty-Three Sonatas—Scarlatti; 
Anthony di Bonaventura. piano. Con- 
noisseur Society (two discs). 

Liszt Piano Music (Sonata in B mi- 
nor, others) —Claudio Arrau. Philips. 

My Favorite Debussy—Van Cliburn. 
RCA. 

Bach Organ Favorites, Vol. 
Power Biggs, organ. Columbia. 

Eagles (Witchy Woman, etc.) —Ea- 
gles. Asylum Records. 

Miles Davis Live—Miles Davis, trum- 
pet: others чоюла (twa discs). 
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Machine given you with course. These Pius bs da атту 
апа equipment, plus simple, illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement—good 


SEND FOR EXCITING FACTS — No Obligation 
Discover what's in Locksmithing for you—how Belsaw's mas- 
ter-locksmith-approved training can give you the skill you 
can depend on to EARN MORE—ENJOY LIFE MORE, Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 


BELSAW INSTITUTE, 113) Field Bldg., Kansas City, Мо, 64111 


Accredited Member National Home Study Council 
Approved for all Veteran Training 


MAIL THIS COUPON —NO SALESMAN WILL CALL 


BELSAW INSTITUTE, 113) Field Bldg. 

| Kansas City, Missouri 64111 

| Please send me free of cost or obligation your publication 
"Keys to Your Future" on how Belsaw can quickly train me 

| to make money in Locksmithing and how all tools and Key 

| Machine are given me to keep. 


State — Zip 


JANUARY 1973 | 28 


ФАК + A^ ! Ur. | 

S AR DM er | 
"ins 

ro EA = 


A 


PS Ratings—Report 

in a Nutshell | 
Look for changes in the Norbye/ | 

Dunne Report this month; the most im- 

portant, a rating system. On page 62 

you can read about how we worked it 

out and what the ratings show. They're | 

all based on facts: test results or actual | 

measurements. Opinions or subjective 

judgment play no part in scoring points. 

Five points is excellent; 4, very good; 3, 


good; 2, fair; 1, poor; O, very poor. 
E 
TITTY © е E = 
i s o 
Bo 5 & $ 
о e >= 
Acceleration 3 4 4 3 
Brakes 2 4 3 3 
Handling 1 Z & Я 
Maneuverability 4 2 2 1 
Fuel economy 1 1 1 1 
Quietness 2 3 1 1 
Ride comfort (4) (3) (4) (3) 
Roominess 4 4 4 4 
Visibility 3 0 1 0 
Entry/exit 3 2 2 3 
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: THE NEW INTERMEDIATES: 
Are They Better Than Last Year's? 
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Performance and economy 
are worse, but you'll also 
find some improvements 


By JAN P. NORBYE / PS Auto Editor 


and JIM DUNNE / PS Detroit Editor 
PHOTOS BY A. J. HAND 


For our first test of '73-model cars, 
we chose the top-line two-door inter- 
mediates from the best-selling makes. 
The reasons are simple: 

e Intermediates are more popular 
than full-size cars. 

e Two-door models outsell four- 
door models. 

e The top model in each car line 
sells better than the lowest-priced. 

Our test group is shown in the pho- 
to above. Top to bottom, they are the 
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How PS tests brakes—and what we learn from it 


We test a car's ability to stop within a once, pulling the tail sideways. 
12-foot-wide lane from 60 mph without brakes 
front-wheel locking. Tests are made first 
with cool brakes to show brake capacity 
and balance. Next, we make 10 warmup 


Power 
reacted slowly to pumping, 
stretching rear-wheel skid. Still, it 
stopped in 140 feet, With hot brakes, 
rear wheels did not lock and the car 


stops from 60 mph (at one-minute inter- 
vals at 0.5-g deceleration). The test is 
repeated to show fade resistance. Above 
is the Ford Gran Torino Sport in the 
cool-brake test. Rear wheels locked at 
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stopped in an impressively short 134 
feet. Results for the other cars appear 
on page 42. Ratings of all the cars in 
the PS test group (top of this page) let 
you make comparisons fast. 


Ford Gran Torino Sport, Chevrolet 
Chevelle Laguna, Plymouth Satellite 

Sebring, and AMC Matador. 
We tested '72 intermediates last 
January, and we are now able to make 
Continued 


Come 10 where the flavor is. 
Come to Mariboro Country. 


> 


Marlhoro 
lings: 18mg: tar, 1.3 mg. nicotine— | ar Wal аа. 


000's:19 mq ' tar; 1.5 mg. nicotine av. per cigarette, FTC Report Aug: 72 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Have you hada 
job interview lately where 
you really felt needed? 


Let's face it. It's tough to get a good job without 
experience. Апа how much experience can you have fresh 
out of high school? 

If you'd like a job interview where you'll really feel 
needed, try today s Army. 

We ve got over 200 job-training courses to choose 
from. Construction, i c ic computers, you name it. 
If you're qualified, you'll get it. Guaranteed 

Youll get paid well for it, too. Today's Army starts you 
at a good salary, and that s over and above the free meals, © 
free housing, free medical and dental care, and 30 days paid 
vacation each year. 

Most importantly, the skill you learn in the Army is 
yours to keep. 5o even 1 you don t make the Army a career, 
you ll have a good start on a career of your own. Including 
up to 36 months of financial assistance at the college of 
your choice. 

Send us the coupon. Or see your nearest Army 
Hepresentative. And have a good interview for a change. 


Army Opportunities Date | 
Dept. 200, Hampton, Va. 23369 ZPS 1-73. 


I'd like to know more about job-training and promotion in today's Army. 
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Standardized handling test simulates high-speed emergency swerve 


Two lane changes in quick succession 
show evasive ability at high speed. Lanes 
12 feet wide are blocked 120 feet apart; 
lane-change gaps are 60 feet long. Speed 
is increased in several runs until a car's 
limit is reached (timed by stopwatch) 

Above, Chevelle shows left body roll, 
high slip angle on left front tire. This 


m 


Matador bucket seats recline fully; the 
mechanism now has no notches, Seat back 
tilts forward for access to the rear seat. 


Swing bucket seats on Chevelle aid the 
fat, infirm, and elderly, but waste time 
for impatient young and agile drivers. 


36 | POPULAR SCIENCE 


car was unable to average better than 
53 mph due to delay between steering 
input and change of direction. It has 
excellent stability, reasonable initial re- 
sponse, but poor ability to cope with 
steering reversals at high speed. At this 
test point, a car should be free of side 
loads, ready to line up in the right lane. 
But Chevelle needs more time tor each 
tFansient stage. 

Ford was fastest (58.2 mph), aided by 
wider tires; Plymouth next (56.3 mph). 


Matador matched Chevelle's speed, but 
excessive understeer showed up as ex- 
treme slip angles on front tires. Rear 
wheels were just tracking behind. Che- 
velle had high slip angles on all tires, 
showing basically neutral steering char- 
acteristic. Gran Torino Sport had firm 
understeer but very good response. 
Satellite Sebring had very quick re- 
sponse, with initial understeer gradually 
lessening as side loads increased. It's 
balanced for safe, predictable handling. 


some telling comparisons, especially 
in the performance area. Due to the 
introduction of exhaust-gas recircu- 
lation systems (for control of nitro- 
gen oxide emissions), acceleration is 
down and fuel consumption is up. 

In other areas, the differences from 
last year's cars are more subtle. And 
we should point out that the '72 in- 
termediates we tested are not fully 
comparable with this group, since 
they had four-door bodies. At that 
time, we expected more people to buy 
the four-door sedan, but they chose 
the lighter, shorter-wheelbase, two- 
door coupes. 

Keep that in mind when you com- 
pare the results of the handling and 
maneuverability tests. More about 
those tests later. Brakes? Practically 
no change. But the industry deserves 
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MILT MARION ? 


1936 was a very good year for a race fan. The very first race on the famous 
Daytona Beach-Road Course was held. 

'The purse was 5,000 bucks, and lest you think this was a minor-league 
affair, remember the price of groceries in '36. This kind of important money 
attracted a pretty hot field, including: the Indy 500 winner, Bill Cummings; 
the dirt track champions Bob Sall, Doc Mackenzie and Ben Shaw; 

Major Goldie Gardner; the Collier brothers, Miles and Sam; and an obscure 
service station operator named Bill France. | 

The winner? Good old boy Milt Marion, in a Ford V-8, the Permatex 
Special. (That France fellow was not only Milt's mechanic, but drove another 
Ford to fifth place.) 

The interesting thing about Milt's car was that the engine was literally 
stuck together with Permatex products. To prove they worked, the engine was 
assembled without any gaskets, using our Form-A-Gasket products instead 
(Form-A-Gasket #1, hard-setting, and Form-A-Gasket #2, pliable-setting). 
Obviously, it held together. | | 

It really wasn't much of a gamble for Permatex. After all, the company 
got its start helping Barney Oldfield, back in '09. And today, you'll find 
Permatex products in service stations, NASCAR garages, and wherever 
automotive products are sold. 

You'll find the same Form-A-Gasket that helped Barney and Milt. And 
you'll find the latest additions to our long line. Like the new Silicone 
Form-A-Gasket. With this handy tube, you can actually make any size or 
shape gasket for any application. And being silicone rubber, it is resistant to a 
greater variety of chemicals, higher pressures, and higher and lower 
temperatures than anything else you can buy. It is the most versatile 
adhesive-sealant there is. 

Want a free racing decal? You can have one if you promise to remember 
Milt. Just send us a self-addressed stamped envelope. Don't forget. 
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Permatex: 
our name is our bond 


PERMATEX COMPANY, INC. 


P.O. Box 1350. West Palm Beach. Florida 33402 
305/686-0880 


Courtesy of Museum of Speed, Daytona Beach, Florida 
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praise for the enormous improve- 
ments in brake systems that have 
been achieved over a five-year period. 
Five years ago it was exceptional to 
find a car that would stop from 60 
mph with warmed-up brakes in less 
than 160 feet, and many took close 
to 200. The average for these four 
"3 intermediates 15 159.3 feet, and 
the average for the ’72 intermediate 


Matador instrument cluster includes a radio, 
but a minimum of gauges. You rely on 
warning lights for all malfunctions. 
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Chevelle instrumentation is unusually com- 
plete, and small controls are ideally placed. 
Test car had optional tilt-wheel. 


Only car with console shift (and no eye- 
level PRNDL-indicator) was the Gran Torino 
Sport. Its instrumentation is fine. 
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Satellite was singular for non-circular speed- 
ometer. A full set of gauges is deeply re- 
cessed in the instrument cluster. 
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sedans was a bit more: 161.77 feet. 

It's not difficult to understand why 
the intermediate coupe has replaced 
the full-size sedan as the best-seller. 
These cars make a lot of sense. They 
have smaller overall dimensions and 
lower prices than the “standard” 
cars. They have roomy and practical 
interiors, and there is no lack of nice- 
ties you find in the bigger cars—vir- 
tually the same luxury options, the 
same big-car ride comfort, and quiet 
interiors. 

All auto makers also offer a full 
lineup of standard and optional en- 
gines, so you can order the car of 
your choice with the power team that 
best fits your specific requirements. 

We chose the small V8s for this 
group. They are standard in some 
cases, and by far the most popular 
choice for intermediates. You may 
be surprised to see the disparity in 
engine displacement—they range from 
318 cubic inches in the Satellite to 
400 in the Gran Torino. 

Yet the acceleration figures prove 
that we picked the right power units. 
The figures are closely matched, and 
the car with the largest engine was 
not the fastest in all tests! АП four 
cars were also closely matched in gas 
mileage. 

None of the cars had any serious 
drivability problems, though there 
were annoyances in this department. 
'The Matador engine tended to run 
unevenly under part-throttle accelera- 
tion, the Chevelle could not pull un- 
der load unless warmed up for a full 
minute, and the Ford had delayed 
throttle response. Only the Satellite 
seemed to be entirely free of driva- 
bility complaints. 

All were equipped with automatic 
transmissions (less than four percent 
of new intermediates are built with 
manual gearboxes). All transmissions 
are three-speed planetary units with 
hydraulic torque converters. The 
Satellite and Matador use Chrysler’s 
excellent TorqueF lite. Ford calls its 
unit Selectshift Cruise-O-Matic, and 
the Chevelle comes equipped with the 
GM Turbo-H ydramatic. 

We also specified power-assisted 
front disk brakes (standard on the 
Satellite) and power steering. Front 
disks without power assist are stan- 
dard on Chevelle and Torino, while 
the standard brakes for the Matador 
have drums on all four wheels. 'This 
must count as a big plus for the 
Plymouth, and a small plus for the 
Ford and Chevy, since you (a) get 
better brakes to start with, and (b) 
pay less to get power disks. 

Chevelle Laguna is the newest. ‘The 
body and chassis are brand-new for 
"73. Before testing the car, we knew 
we liked the changes [PS, Oct. '72], 
particularly the improved visibility, 


the five-mph front bumper system, 
the new instrument panel, and the 
roof design with strong supports to 
offer better rollover protection. 

In the ratings, the Laguna proved 
itself far ahead of its rivals in visi- 
bility. We rated it low on handling, 
and that's explained in a photo cap- 
tion. Yet the car was superb in ma- 
neuverability—that story is in the box 
covering the subject. 

The Laguna scored 2 points for 
braking. What was wrong? Mainly 
poor fade resistance. Pedal pressure 
went up from 20 pounds to 80 during 
the 10 warmup stops, and although 
the brakes gave better than 1g de- 
celeration when cool, could do no bet- 
ter than 0.85g after warmup. We 
experienced an odd side pull to the 
right—easily overcome by steering 
left, but odd because disk brakes are 
usually free of side pull. We traced 
it to faulty front-wheel alignment. 

The windshield antenna is tamper- 
proof but doesn’t give you the best 
reception. The glove box is small, 
and is located at the low end of the 
panel, but there is a neat little stor- 
age shelf on the left side to make up 
for that. 

Fixed rear side windows could 
cause fogging, and block ventilation 
for back-seat riders. The doors are 
extremely wide and pose a problem 
in tight parking spaces. Curved door 
glass and sharp tumblehome can 
cause some people to hit their heads 
against the windows when getting out 
of the car, especially if there isn’t 
room to swing the door wide open. 

The Chevelle has a deep, wide 
trunk, but high liftover, and the spare 
wheel steals a lot of space. Service 
accessibility is average. There are no 
special problems, but not all points 
requiring periodic maintenance are 
easily reached. The side-terminal 
Delco battery is claimed to be cor- 
rosion-free; we don’t keep our test 
cars long enough to check that. 

Ford Gran Torino Sport. This all- 
new-for-'/2 car has undergone prac- 
tically no change for '73 (except to 
meet the bumper and emission-con- 
trol standards). Compared with the 
"72 Gran Torino sedan we tested, the 
"73 coupe was faster—mainly due to 
its bigger engine (the sedan had a 
3ol-cubic-inch V8). 

Credit must be given to the wider 
tires for improvements in both brak- 
ing and handling. The Ford was su- 
perior to its rivals in both brake and 
handling tests (while last year the 
Matador was best). 

The Gran Torino Sport also proved 
to have the lowest | best) noise levels 
under all conditions. But it scored 
very low on visibility, The fastback 
roof is a serious drawback, and the 

Continued 


High compression. Low compression. 
Which is tougher on your oil? 


Using high octane fuel, high compression engines generate high heat. 
Low compression engines using low octane and leaner fuel mixtures 
can run even hotter. And heat is the main reason motor oil deteriorates. 
Today you have to name your oil. By type. By SAE Grade. By brand. 


Recentgovernmentalregulations' 


aimed at controlling automotive emis- 
sions have resulted in the introduc- 
tion of low lead fuels. These fuels, in 
turn, are made necessary by the ad- 
vent of new catalytic reactors soon to 
be required on all. cars. For these 
reasons, car makers have had to re- 
duce the compression ratios of the 
new car engines. Here's why. 

Refresher course on com- 
pression ratio. A high compres- 
sion ratio (10.5.1 is typical) needs 
high octane gasoline, and a rich mix- 
ture of gas-to-air for good driveability. 
That way you get top performance... 
but a lot of unburned gasses are 
passed through the tailpipe into the 
environment. 

A low compression ratio (9:1, 
for instance) can operate on lower 
octane gas and a leaner mixture of 
fuel that’s compatible with emissions 
control systems. The results are more 
sedate performance and greatly re- 
duced pollution. Plus one more thing: 
heat. Oil-killing heat. 

How heat kills oil. As you 
know, oil gets thin when hot. But did 
you also know that oil can thicken 
under heat? The cause is oxidation. 
That is, oxygen molecules combine 
with "oil" molecules to make more 
complex molecules. Under high heat 
conditions over extended periods, the 


COE 


oil can become dangerously thick. In 
extreme cases, it can become almost 
jelly. 

A thickened, oxidized oil loses 
its ability to flow easily through the 
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engine. That causes metal-to-metal 
contacts. And vital parts wear more 
and more. In severe cases they seize. 
Two ways to fight back. 
1. Change oil more frequently 
Because you can't judge when oil oxi- 
dation has reached the danger point, 
your best protection is to change oil 
more frequently. Your owner's manual 
gives you recommendations for nor- 
mal conditions. But please read the 
little notes of caution that usually ac- 
company the recommendation. Dusty 
roads, stop-and-go driving, sustained 
high-speed driving, heavy loads, ex- 
treme temperatures are all conditions 
requiring more frequent changes. Also 
be sure you choose the right SAE 
Grade for your driving climate. 


Quaker State your car to keep it running young. 
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2. Know your motor oils. 

Today you have to be specific about 
motor oil. You should use one that is 
refined from the best grade of crude 
oil—then scientifically blended, forti- 
tied and proven. There’s too much at 
stake to put just any motor oil into your 
crankcase. 

You should also know that “SE” 
is a designation for motor oil which 
meets the requirements for high tem- 
perature engine performance and is 
recognized by the Automotive and 
Petroleum Industries. We advise that 
all fully equipped cars use it. 

Why Quaker State offers 
quality protection. There's one 
thing about Quaker State Motor Oil 
that few others offer. 10076 Pure 
Pennsylvania Grade Crude Oil. The 
world's choicest. 

Then Quaker State Motor Oil is 
fortified with a blend of additives, so 
you can be sure that it will keep its 
cleaning and lubricating powers even 
when the going is 
hottest. 

Remember. 
Ask for this fine 
motor oil by name 
wherever they care 
about cars. 
Quaker State, 


Matador bumper overriders extend down- 
ward only, giving incomplete protection. 
Turn signals are outboard of headlights. 


Satellite turn signals are positioned in the 
lower corners of the grille. Bumper over- 
riders are hollow rubber cushions. 


high belt line further impedes the 
driver's view to the right rear. А long 
hood in combination with a low driv- 
er's seat obstructs the front view. 
'The Torino also scored low on ease 
of entry and exit. Access to the rear 
is a problem, and its back seat has 
the least room. Ventilation is as- 
sured through four face-high outlets 
on the instrument panel (no cowl in- 
lets). The glove box is small, how- 
ever, and awkwardly positioned un- 
derneath the instrument panel. 
Under the hood, all normal service 
points are easily reached. Since the 
"72 redesign of the Torino, there are 


NOISE-LEVEL TESTS 


We measure interior noise in decibels 
under three sets of conditions, on 
three different scales. For quick read- 
ing of the results, we give you only 
the A-weighted scale, which is most 
like human hearing in overall sound 
pickup. A decibel difference of one or 
two points is perceptible to a driver; 
five points make enormous difference. 
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Ford Matador Satellite 


30 mph 
smooth 
road 


60 mph , 30 mph 
smooth 7 rough 
road 4 road 
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ESSEN. 


Chevelle grille surround is plastic and forms 
part of the bumper structure. Turn signals 
are located inside the grille. 


Torino bumper is massive, but overriders 
don't extend upward. Turn-signal lamps 
are placed inside the grille design. 


no spring towers crowding the en- 
gine, and plug change is now rela- 
tively easy. The trunk is very 
spacious, but much valuable room 1s 
taken up by the spare wheel, lying 
flat in the middle of the floor. 
American Motors’ Matador. You'll 
find it basically the same as the 1970- 
72 models, and mechanically identi- 
cal with the Ambassador from the 
windshield rearward. Not radically 
styled when new, it’s barely contem- 
porary today. But it’s a very prac- 
tical car, providing a high level of 
passenger comfort, plenty of useful 
space, first-rate engineering and qual- 


ity. American Motors builds some of 
the most advanced engines in the in- 
dustry, and the Matador beat its 
rivals in acceleration from standstill. 

The 0-60-mph test shows a car’s 
ability to reach cruising speed from 
а stop sign. A 0-80-mph test shows its 
high-speed power reserve. We also 
make a 25-70-mph acceleration test 
to simulate a highway merging situ- 
ation. All acceleration tests are made 
with the transmission selector in 
DRIVE. The 25-70-mph test will 
penalize a car that fails to kick down 
into low range. 

All the cars in this group func- 
tioned impeccably (and the Ford 
beat the Matador by one-tenth of a 
second). 

The Matador scored poorly on 
quietness. The AMC’s unit-construc- 
tion bodies have never been noted for 
quietness, and this test shows lack of 
improvement m an area that is get- 
ting more and more emphasis at GM, 
Ford, and Chrysler Corp. Matador 
brakes (supplied by Bendix) were 
very effective and were highly fade- 
resistant. 

In the handling test, the Matador 
failed to equal the speed of the ’72- 
model four-door Matador, but that 
could be due to different tires. (Note: 
tire pressures are checked prior to 
testing, and manufacturers’ recom- 
mendations are followed.) 

The Matador has the most gen- 
erous back-seat dimensions, since 
two-door models are built with the 
same wheelbase as four-door sedans. 
It did not score particularly well for 

Continued 


PS maneuverability test—and why it's important 


Simulating a low-speed emergency 
swerve—snaking the car as fast as pos- 
sible through pylons 48 feet apart—tests 
maneuverability. It's a severe test of the 
steering system. 

We time with a hand-held stop- 
watch, Each car goes through the test 
several times until its limit is reached. 
Fastest was Chevelle. It was perfectly 
balanced for sharp low-speed turns, 
aided by variable-ratio steering. 

A low steering ratio ("quick" steering) 
is vital, since front wheels are turned to 
verv wide steering angles, first one way, 
then the other. Cars with steering sys- 
tems that give the lowest number of 
turns lock to lock have a test advantage: 
also cars with a short turn diameter. But 
the test takes account of the car's bal- 
ance, too. Understeer is bad for ma- 
neuverability, but mild oversteer is 
tolerable. Cars with neutral handling 
characteristics have proved fastest. 


The Satellite was the slowest, due en- 
tirely to pump catch in the power steer- 
ing. On fast steering reversals, the valves 
in the power-steering unit can't keep up 
with commands from the steering wheel, 
and for a critical moment the whole 
steering system locks itself practically 
solid. When steering control is regained, 
the Satellite is either off course or has 
lost speed. 

The Matador was 1.8 mph faster than 
the Satellite, 1.4 mph slower than the 
Chevelle. AM uses GM Saginaw power 
steering, but a different variable-ratio 
steering gear. That explains part of the 
speed difference. The rest is balance. 
The Matador's understeer was the limit- 
ing factor, as in the high-speed handling 
test. Front-tire slip angles build up until 
the car is just “plowing” and not mak- 
ing the intended turn. 

The Torino matched the Matador’s 
speed in our maneuverability test, but 
could go no taster due to Ford’s choice 
of steering ratio (nonvariable, giving four 
turns lock-to-lock). 


Special Invitation to 


Inventors 


If you have an invention or an idea 
for an invention, whether patented 
or unpatented, that you wish to sell 
outright or on a royalty basis, the 
booklet we offer free in the coupon 
below may be very valuable in sav- 
ing you both time and money. 


We are specialists in representing 
inventors and submitting their in- 
ventions and ideas to manufactur- 
ers. We work continuously with 
scores of manufacturers seeking new 
products, and we have connections 
from coast to coast and in foreign 
countries. We аге well informed 
which manufacturers may be espe- 
cially interested in your particular 
kind of invention. Hundreds of these 
manufacturers have written us de- 
scriptions of the types of inventions 
they want. 


Our service is designed to do all the 
many things the average inventor 
does not have the time or facilities 
for doing, or who lacks knowledge of 
the proper markets. When you ap- 
point us to represent you, we prepare 
sales material that points up your in- 
vention, its advantages, its construc- 
tion, 115 market potential and profit 
possibilities, 


For  presentine your invention to se- 
lected manufacturers we charge a 
modest fee (which is refunded if we 
handle the sale of the invention for 
you) and the customary commission. 
We are a Nationally known concern, 
with an impeccable reputation for 
ethics and integrity. We believe ours 
is the finest service offered inventors. 


|'——————-МАН. THIS COUPON FOR FREE BOOKLET 


Mr. K. O. Kessler, President 


We are not patent attorneys. How- 
ever, if you have need for a patent 
attorney and do not know one, write 
us and we will tell you how to obtain 
the names of all U. S. Patent Attor- 
neys in your area, and you can make 
your own choice. 


To encourage inventors, whether their 
inventions are patented or unpatented 
we have prepared a booklet entitled 
"How to Go About Selling Your In- 
vention." 'This booklet contains such 
information as current royalty rates 
being paid by manufacturers, discusses 
various types of inventions and the 
markets for them, and tells the most 
effective methods you can use in 
presenting your invention for sale, 
whether you employ us or do it 
yourself. 


You can obtain a copy of this book- 
let merely by mailing the coupon 
below. It will sent to you with our 
compliments, free, without any obli- 
gation whatever. If you wish to write 
us for comments about your inven- 
tion, please do so. We make no charge 
for consultation. But please do NOT 
send blueprints or models. Just de- 
scribe your invention briefly, its na- 
ture and purpose. 


REFERENCES: Your own bank, or 
attorney, or Chamber of Commerce. 


K. O. Kessler, President 
KESSLER SALES CORPORATION 
FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


Kessler Sales Corporation, Dept. D-71, Fremont, Ohio 43420 


Please mail me a сору of your FREE Booklet, “How to Go About Selling Your Invention,” 
which reveals many points about selling inventions and explains your service. It is understood 
arg 


that there is no 
any way. 


e for this booklet now or at any other time and I am not obligated in 
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ease of entry and exit, but is rated 
better for visibility than either the 
Ford or the Plymouth. 

It's the only car in the group that's 
equipped with those good old-fash- 
ioned vent windows in the front doors. 
It also has cowl vents on both sides 
in addition to four outlets spaced 
across the instrument panel. It has 
ample glove-box capacity, and a large 
ashtray. 'The hood release is placed in 
the middle of the car, safely away 


CHEVROLET 


Acceleration 0-80 mph ........ 22.6 


Acceleration 25-70 mph ........ 14.15 
Белта (cool) 60-0 mph ....... 145.4 Н. 
Pedal pressure ............. 170 Ibs. 
Bradna (hot) 60-0 mph ........ 186.9 ft. 
pressure ............. 200+ Ibs 
Handling test (mph) .......... 53.0 
Maneuverability test (mph) . 25.3 
Gas mileage (constant 45 mph). . 14.494 


Humidity 


m- x 2 o - og 


Accel. 0-60 

Accel. 0-80 

Accel. 25-70 
Brakes 60-0 (hot) 
Handling (mph) 
Maneuver. (mph) 
Fuel (mpg 45 mph) 
Noise (60 mph) 


Price $4094 | $4308 | $3790 $4255 $7221 


42 | POPULAR SCIENCE 


Chevelle 
Laguna 
DIMENSIONS (inches) 
Al Ground clearance ..... ‚аааз Î 
A2 Front leg room (max.) ...... 42.2 
A3 Front head room ........... 37.7 
А4 Rear head room ........... 37.0 
A5 Rear leg room (min.) ....... 33.7 
AG Wheelbase ................ 112.0 
АТ Height Quee cero ea 53.1 
B1 Width .................... 76.6 
B2 Length ............. TU E 202.9 
ВЗ Front track ............... 61.5 
B4 Rear track ................ 60.7 
B5 Front hip room ............ 56.0 
SPECIFICATIONS 
Engine type ........... с OHV V8 
Displacement (cu. in./Ccc) ..... . 350/5738 
Compression ratio ............ B.5:1 
Carburetion .................. One 2-bbl. 
Net hp & грт............... 145 4000 
Net torque @ rpm ............ 255 @ 2400 
Transmission .........-. en Automatic 
Axle ratio .................... 3.08:1 
Tire make fos oye 452g x Uniroyal 
Tire typēe .................... Fastrak Belted 
Tire а qol Ix ES REA G78-14 
Sieering 2... ba САП Power 
Overall ratio ........ ———— 17.9-13.0:1 
Turns (lock to lock) ........... 3.25 
Turn diameter ............... . 39.6 
Brake system ................ Power 
ТГ ИРЕНЕН AI. Disk/ drum 
Disk diameter ....... Sca MURS e 11.0 
Drum diameter ............... 9.5 
Swept area .................. 337.3 
Fuel tank (gal) .............. 22.0 
Trunk space (cu. ft.) .......... 15.3 
Liftover height ............... 22.0 
Curb weight (Ibs.) ............ 3963 
F/R weight distribution ........ 56.9/43.1 
Price (Базс) ................. 2991 
Price (as tested) .............. $3924 
TEST RESULTS 
Acceleration 0-60 mph ........ 13.15 


TEST CONDITIONS: Ambient temperature esas 
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from the parking-brake release on the 
extreme left. On the other cars, the 
two can be confused, especially at 
night. 'There are assist straps over 
the doors, and extra storage pockets 
in the door panels. 

The Matador also has the largest 
and most usable trunk, with the spare 
wheel placed forward over the axle, 
out of the way. Under-hood accessi- 
bility is uniformly good to all main- 
tenance points. 


PLYMOUTH 


Gran Torino Matador Satellite 
Sport Sebring 
5.8 6.0 5.1 
41.9 41.8 41.9 
37.3 38.95 37.3 
35.9 36.6 36.4 
33.0 35.5 34.1 
114.0 118.0 115.0 
52.13 54.33 52.2 
79.3 77.22 79.1 
208.0 208.48 210.8 
62.8 60.0 62.0 
62.9 60.0 62.0 
56.7 60.3 58.0 
OHV V8 OHV V8 OHV V8 
-y iiid ^V iai ae 
On 2-bbl. One 2-bbl. One 2-bbl. 
168 @ 3800 175 @ 4000 150 @ 3600 
310 @ 2000 285 @ 2400 265 @ 2000 
Automatic Automatic Automatic 
2.75:1 3.15:1 „21:1 
Firestone Goodyear Goodyear 
Sup-R-Belt Custom Custom 
Power Cushion Power Cushion 
G70-14 Sia = H78-14 
Power Power 
21.73:1 19471571 18.82:1 
4.0 3.5 3.5 
41.0 39.0 41.2 
Power Power Power 
Disk/drum Disk/drum Disk/drum 
10.72 10.91 10.84 
10.0 10.0 10.0 
361.0 375.32 365.2 
22.5 19.5 19.5 
16.0 18.2 14.3 
29.5 29.1 27.2 
4175 3805 40 
57.7/42.3 55.4/44.6 54.9/45.1 
3094 016 3011 
$4126 3681 $3489 
11.8 11.5 13.1 
21.55 21.0 23.95 
12.65 12.75 14.2 
140 ft. 149 ft 134.7 ft 
55 Ibs 85 Ibs 70 Ibs 
134 ft 160.1 ft 156.2 ft 
110 Ibs 45 Ibs 200-- Ibs 
58.2 53.0 56.3 
23.9 23.9 22.1 
14.713 14.316 15.167 
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CHRYSLER 
NEWPORT 
MERCURY 

MONTEREY 

OLDSMOBILE 

VOLVO 1445 


$5561 $5788 $5315 $4812 | 


Plymouth Satellite Sebring. It's an 
updated version of the Chrysler Corp. 
intermediate series that was all- 
new in 1971. It is fully up-to-date 
in appearance, and the engineering 
is ahead of the competition in several 
Ways. 

First, electronic ignition is stan- 
dard. You save money on tune-ups 
and get extra reliability. Change 
plugs every 18,000 miles, and never 
worry about points or condenser 
(they've been eliminated). 

Second, the 318-cubic-inch V8—not 
a new design by any means—gets bet- 
ter with age. It gave better gas mile- 
age than its rivals, yet proved fully 
competitive on acceleration. 

The car’s handling and maneuvera- 
bility are discussed in a caption and 
in one of the boxes up front. Brakes? 
Excessive fade—pedal pressure more 
than doubled during the warmup 
stops. But stopping distances re- 
mained short, and we gave the Satel- 
lite a 3-point rating for brakes. 

Rear-seat room is almost as good 
as the Matador's, though the seat is 
lower and you have to bend your 
knees more. Entry and exit are eas- 
ier than in the Matador, and the 
pushbutton seat-back lock is the eas- 
lest type to use. Ventilation is posi- 
tive, but the car has no high-level 
outlets. In this group, this was the 
noisiest car. You have to pay extra 
for a “sound package” and that could 
well be worth the price. 

Visibility is just slightly better 
than that provided for the Torino. 
The Satellite has a large trunk, with 
a reasonable liftover height. 

Spark plugs are located above the 
exhaust manifold—easy to get at. 
Even the oil filter is easy to change. 

Many Plymouths we have tested in 
the past have suffered from fuel star- 
vation during hard cornering. That 
means a sudden loss of power in the 
middle of a curve. That problem has 
been licked with the 318 V8 in the 
Satellite. We ran it for several “hot” 
laps at Bridgehampton and the fuel 
supply remained as steady as when 
cruising on the Expressway. ғВ 
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"Congratulations—it's a 
fouled-up carburetor!" 


New square-cornered 
Sylvania picture tube 


Modular 
construction 


with plug-in— $ 
circuit boards 


Automatic degaussing 


100% solid — 
state chassis 


Handsome woodgrain cabinet, 
at no extra cost. (Offered only by NRI) 


6-position detented 
UHF channel selector 


CONAR 


. Automatic 
color control 


< Automatic 
tint control 


Automatic fine tuning 


learn color TV 


servicin 


g while 


building this NEW 25"SOLID STATE SET 
created by NRI for hometraining 


NRI wanted more than a hobby kit TV 
. SO we built one from the circuits 
up, specifically for teaching advanced 

electronics. You can only get this 
superb set from NRI... it’s exclusive 
with NRI Color TV Servicing Course. 


NRI was first to supply home study students with custom- 

designed training kits to give practical hands-on experi- 

ence as you learn. Now NRI scores another first . . . with 

the exclusive 25" picture tube, solid chassis, color TV set 

NAME You build it yourself with NRI's‏ ر 
TV-Radio Servicing Course.‏ ' 


® | Kit for kit, dollar for 


de 
ды dollar, you get more for 
а e your money from NRI. 
9 а | The TV-Radio Servicing Course 
а -'| includes a wide-band service type 
oscilloscope and a color bar cross- 
hatch generator...along with 
other valuable equipment you will use to perform experi- 
ments and make repairs on your own and other sets. 


You'll soon find yourself earning $5 
to $7 an hour, in your spare time . 
even before the course is completed. 


Learning at home is easy ... the sim- 
plified NRI way. Texts are “bite-size” 
and fully-illustrated, leading you step 
by step, stage by stage, to a thorough 
knowledge of electronics. You can introduce defects into 
circuits, perform experiments, and discover the how and 
why of circuitry and 
equipment operation. 


Train with the 
Leader—NRI. 


The same training innovations which have made NRI the 
leader in career training at home are now available to 
you. Mail the insert card for a free full-color catalog 
which spells out the NRI “discovery” method of learning. 
There’s no obligation. NO SALESMAN WILL CALL. 
APPROVED UNDER NEW GI BILL. If you have served since January 31, 

1955, or are in service, check GI line on reply card. 
NRI TRAINING 


3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 
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By JIM DUNNE / PS Detroit Editor | 


Finally—a U.S.-built subcompact car from Chrysler 


The Chrysler Corp. is planning an all-new model to compete with Pinto, 
Vega, and Gremlin; but not until late 1976. The type of engine—rotary or re- 
ciprocating—is still undecided. Whatever the decision, Chrysler will have to 
invest millions in new production equipment since the smallest power plant it 
now makes—the 225-cu.-in. slant six—is too large to fit under the hood. Unlike 
earlier plans for such a car, the present program calls for an all-new body shell, 
not a cut-down Valiant. The delay in the power-plant decision has held up the 
program: transmission, suspension, emission-control equipment, and size of 
under-hood compartment, all depend on Chrvsler's ultimate choice. Right now 


they're leaning toward the piston engine. 


VW's farewell to the rear engine? 

Volkswagen will soon jump in with 
a special model for small-car fans. 
The German company plans to build 
a small front-wheel-drive car of about 
the Beetle's size, within three years. 
Code-named the “337,” the car will 
have a water-cooled, four-cylinder en- 
gine of 55 base horsepower. Engine 
displacement will range from 1300cc 
to 2000cc, depending on the model. 
Reports say that the plan is to offer 
the new line side-by-side with the 
Beetle for a few years, then phase 
out the least popular car. That could 
take another 10 years, so don't inter- 
pret this as the end of the venerable 
Beetle. 


What will Buick do about the Opel? 
Following weak sales in '72, Opel 
faces a further drop in sales when 
Buick introduces its new Apollo com- 
pact model next month. The last few 
years have seen the bottom drop out 
of the Opel program in the U.S. Only 
five years ago, Opels were second only 
to VWs in import sales. Today they 
are fifth, and sliding. The new Apollo 
line, while not competing directly 
with the Opels, will be priced close 
enough to drain off even more sales. 
The Apollo is built on the GM "X" 
body, and shares most of its compo- 
nents with the Nova, Ventura, and 
Omega. But it will have its own hood, 
front-end panel, grille, head-lamp 
doors, and taillights for identification 
purposes. Three engines will be of- 
fered: the Chevrolet 250-cu.-in. six, 
and two versions of Buick's own 350- 
cu.-in. V8. 


Emissions—the big question 

After protesting for years that the 
1975-1976 emission standards are too 
tough to be met, the auto industry has 
shifted its stance. Now, Detroit is be- 
ginning to question whether we gain 
anything by cleaning the air to the 
extent specified for '76. Chrysler 
president John Riccardo has called 
for a suspension of the '75-'76 stan- 
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dards "because they are not necessary 
to protect the public health." Ric- 
cardo claims that the auto industry 
has already "basically solved the 
problem of automotive air pollution." 

But General Motors is planning to 
meet the '76 standards, and its emis- 
sion-control system is now undergo- 
ing a fleet test in California. It in- 
cludes supplementary air injection, 
an exhaust-manifold reactor, a cata- 
lytic converter, a new type of carbu- 
retor, and a series of valves that 
shunt the exhaust gases for recircula- 
tion depending on their need for 
cleaning. No cost figures have been 
released yet. 


Federal control at limit? 


It begins to seem very likely that 
your car five years from now will 
have all the major controls that the 
government plans to require: 

You'll be able to slam into another 
car at 10 mph without damage. 

'The car's interior will act as a pro- 
tective cocoon in 50-mph crashes. 

The exhaust will be “almost clean 
enough to breathe," as one Ford ex- 
ecutive describes it. 

Additional controls over lighting, 
vision, tires, and brakes on cars of the 
future will not cause the reaction in 
the industry that resulted when re- 
cent standards on safety and emis- 
sions were announced. 


No chance for a Wankel-powered VW 


Though Volkswagen Werk owns 90 
percent of NSU, which owns the 
rights to the Wankel engine, VW has 
no plans to put a rotary in the 
Beetle. VW of America president 
Stuart Perkins says the rotary is just 
too expensive an engine to build for 
an economy car like the Beetle. "It 
costs about 50 percent more to manu- 
facture, and we don't want to add 
that cost to the Beetle," Perkins told 
me. VW evidently wants to keep 
down the car's basic price, and not 
make any major investments from 
now on. But Perkins, also head of 
Audi in the U.S., was not as positive 


that the engine couldn't find its way 
into a bigger car built by VW. Since 
Audis run down the same assembly 
line as the Ro-80, it seems only a 
matter of time before they get the 
revolutionary engine. 


More on the Wankel-powered Vega 


Chevrolet will be able to build as 
many rotary-engine-powered Vegas 
as demand calls for when the GMRE 
models come out in 1974. Although 
the company has not released any fig- 
ures, the fact that the GMRE would 
be offered as an optional power plant 
on the Vega at substantial extra cost 
was seen as part of a plan to keep 
sales below the 50,000-per-year level. 
But now it appears that Chevy will 
have the capability of producing 
enough GM REs to equip every Vega 
they build with the rotary engine— 
as many as 500,000 per year, depend- 
ing on overtime and multiple work- 
shift schedules. The first engines will 
be built at Hydra-Matic, but Chev- 
rolet is planning to open a new 
GMRE line at one of its own plants, 
probably in Tonowanda. This will 
double the output, so there will be no 
lack of rotary engines for GM cars. 


Ford looks at steam power 


Ford is leaving no stone unturned 
in investigating the benefits of alter- 
nate automotive power sources. The 
company is developing turbine. ro- 
tary, Stirling, electric, and steam en- 
gines, and testing innovations in pis- 
ton engines. Furthest along is the 
turbine. But this engine is too big 
for automobiles. Newest experiment 
is with a steam engine built by Ther- 
mo-Electron, Ford's partner in vapor- 
engine research. Ford is “encour- 
aged" so far by the project—under- 
way since 1968. But insiders are 
skeptical. They see the steam engine 
as outdated, and far behind the Wan- 
kel and turbine as an automobile 
power plant. 


There's a new van coming 


Ford is preparing a new van-type 
vehicle that will replace the Econo- 
line within 18 months. The freshly 
styled van is code-named “Nantuck- 
et." Front sheet metal will angle for- 
ward from the top and bottom to form 
a definite peak line running horizon- 
tally across the width of the vehicle 
between windshield bottom and 
bumper. This will eliminate the drab- 
ness of the flat front. You will also 
see bigger engines and wider choice 
of options when the new model is in- 
troduced in ‘7/4. 


Hardtops follow the convertible 


Next vear, GM will begin to phase 
out the hardtop models on its B- and 
C-body cars—the big Chevys, Buicks, 
Cadillacs, Olds, and Pontiacs. For 
1974, the two-door hardtops will get 
new uppers—roof and pillars similar 
to the two-door styling of GM's "73 
intermediates. In 1975, four-doors 
will get the treatment. When this 
move is completed, all GM cars will 
be switched to the safer design. 
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the Camel Filters smoker? 


yt 
r 


4 21972 А. J. Reynolds Tobacco Company, Winston-Salem, М. 
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Keeping it lit 


They're not for everybody 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


(but they could be for you). 


Famous Camal Quality! 


cigarette, FTC Report AUG. 72. 
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What makes 
Mustang different 
is the way 
t кок» — 


aeu i З 


SL. Mustang options, many of which are shown on the Grande 
- model above, include automatic transmission, ai conditioning, 
АМ:ЕМ stereo radio, power front disc brakes, white sidewall tres, 
steel-belted radial-ply tires, and more, 


Body styles from top: Hardtop, 
Convertible, SportsRoof. 


This luxurious Grandé interior is shown with 
optional arm rest/ storage compartment. 


D mE 
There are at least three reasons why Ford with a comfortable passenger-car ride. 
Mustang has been the top-selling car in its class Great feeling. Driving a Mustang adds up to a 
since 1965. statement of personal style. It feels great to you... 
Good looks. Mustang is sporty and sleek. it looks great to whoever's watching. 
Inside and out. Your choice of five models: Mach І, Discover Mustang for '73, at your Ford Dealer's. 


SportsRoof, Grandé, Hardtop and Convertible. 


Good handling. Mustang's low silhouette and FO m D M USTANG 


compact size make its handling as beautiful as its 


looks. You get independent front suspension with FORD DIVISION 


anti-sway bar, for decisive sporty car handling 


All 1973 cars must meet Federal Emissions Standards before sale. See your Ford Dealer for details. 
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Keeping You Posted from Behind the Scenes 


pner that Polaroid's Dr. Edwin Land had 

another far-out invention up his sleeve kept us 
digging for the past couple of years to get hard in- 
formation. Polaroid wasn't talking, and Dr. Land 
proved to be as sly about protecting his secrets as 
he is creative in developing his inventions. It seems 
that he concealed the true nature of his "impos- 
sible" new color system by getting his patents on 
bits and pieces of it attached to a variety of decoy 
cameras. 

Last April, on a hunch, Science and Engineering 
Editor Arthur Fisher went to Polaroid's stock- 
holders’ meeting. There he saw the first public 
demonstration of the remarkable SX-70—but thev 
wouldn't let him take pictures with the new camera 
or of it. Neither would they reveal technical details. 

The trail of the SX-70 next led Fisher to San 
Francisco and the meeting last May of the Society 
of Photographic Scientists and Engineers. Dr. Land 
presented his new camera to his peers in somewhat 
greater detail, but again no picture-taking was al- 
lowed. This time Fisher was prepared. He brought 


his wife along—sketch pad in purse. Between them ` 


they brought back enough information for artist 
Ray Pioch to make the revealing drawing vou saw 
in our July story on the camera. 

Finally, Fisher got his hands on an SX-70 on a 
Friday after our deadlines for the January cover 
and color pages. Could the story wait for February? 
With the camera coming on the market now, we 
decided no. By shooting all color between Friday 
afternoon and Monday—and bending some produc- 
tion schedules—the SX-70 and Fisher wound up on 
our January cover. You can see some of the pictures 
he took with it and read how the incredible camera 
works in the story starting on page 84. 


PRTs are rolling 


One of the PRT systems we told vou about in our 
November 1971 issue is now carrying passengers. 
If you happened to be at one of the stations on the 
West Virginia University campus in Morgantown, 
you could press a button selecting your destination, 
the system computer would dispatch a car to pick 
you up and guide your car, nonstop, to the destina- 
tion you selected. You would ride in a rubber-tired 
vehicle along a double-tracked concrete guideway 
at 30 mph. In its present initial phase, five such 
vehicles are operating. Ultimately the svstem is 
designed to handle 60 cars. 


New entry in low-emissions sweepstakes 


Honda is demonstrating a piston engine reminis- 
cent of the Ford stratified-charge engine [ PS, July 
‘68 | which they say will meet the '75 emission stand- 
ards and has proved its 50,000-mile durability. 
Honda calls theirs the Compound Vortex Con- 
trolled Combustion Engine (CVCCE). Both Ford 
and GM are reported to be talking to Honda about 
rights to make it in the U.S. Honda has been work- 
ing on the CVCCE for more than three years. They 
have built over 100 test engines. Each cylinder has 
a precombustion chamber connected to the main 
chamber by an open channel. It uses a carburetor 
—not fuel injection. Fuel stratification inside the 


chamber allows combustion to start in a rich mix- 
ture and spread through progressively leaner mix- 
tures, assuring complete combustion. 


Update on really big TV pictures 


In our September article about Advent's new 
projection TV system, we reported that their sched- 
ule promised that the system would be on the 
market in September. Now they tell us their pro- 
duction schedule has slipped a bit, but that you 
should be able to buy one by the time you read 
this. Don't expect to find it in vour local store, 
though. А spokesman says enough people around 
New England have already expressed interest to 
take their two-a-day production for some time. 


Wankel's Zisch boat revisited 


While he was in Europe this past Fall, Auto 
Editor Jan Norbye visited Dr. Felix Wankel again. 
Naturally they had a lot to talk about on engine 
developments, but Jan also got a progress report 
on the Zisch boat he told you about in our June, 


- "72 issue. There was some good news and some bad 


news. The Zisch boat, you'll remember, is Dr. 
Wankel's answer to highway traffic congestion — a 
high-speed personal vessel that skims across ocean 
waves at 60 mph. 

A full-scale prototype has been built. It displaces 
about one ton. Overall length is 265 inches and the 
draft at standstill is 46 inches, reducing to about 
18 inches at speed. During the first test on August 
11, 1972 it failed to reach design speed. The prop 
turned out to be the wrong size and pitch to allow 
the engine (a Wankel, of course) to turn up the 
6000 rpm needed to develop full power. 


Laws to force use of seat belts? 


There's more and more talk in state legislatures 
supporting laws requiring motorists to wear their 
seat belts. Persuasion hasn't worked. Maybe ad 
agencies can sell refrigerators to Eskimos, but they 
haven't been able to sell most of you on buckling 
up to save your life, À recent research study con- 
ducted before and after an intensive TV ad cam- 
paign to "buckle up for safety" showed practically 
no improvement in the percentage of motorists 
using their belts. 

The life-saving effectiveness of safety harnesses 
is beyond question. Both tests and experience prove 
daily that seat belts—especially worn with shoulder 
harness—save lives and prevent crippling injuries. 
The stubborn refusal by the majority of motorists 
to suffer the minor inconvenience of buckling up to 
save their own lives has provided the thrust behind 
Federal regulations requiring air bags in new cars 
beginning in 1975. 

But why continue the highway slaughter un- 
abated between now and 1975? Australia has a 
mandatory seat-belt law and it's working, accord- 
ing to the reports we get. 


Editor-in-Chief 
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Wildlife underpasses are planned for 177-mile pipeline section sup- 
ported by gravel/concrete pads. Tests show caribou ignore structures. 


Will a 789-mile oil line | 
ecology? Studies seeking the 
massive data — -and new v safegi ] 


jante have yielded 


By JOSEPH E. BROWN | 
ILLUSTRATION BY D DEAN ELLIS 


| ible for half the line 


Beneath the Otter twin’s win wingtips, Alaska’s Oklahoma-size, 
treeless North Slope stretched out like a white blanket, reach- 
ing for the Arctic Ocean beyond the horizon. Under the North 
Slope’s tundra lie three pools of oil that may exceed any pre- 
vious discovery: 10 billion barrels. Oil companies paid $900 
million for lease rights alone. | 

I was flying the route of the proposed $3 billion, 789-mile 
trans-Alaska pipeline from the ice-free port of Valdez, the 
line's southern terminus, to Prudhoe Bay north of the Arctic 
Circle. In the stillness of wilderness Alaska, it was easy to 
оосар the concern of environmentalists that pipeline de- 

ermanently disrupt the ecology. 

After a a ioni, 2000-mile trip along the route, one im- 
pression emerged above all others. Whatever the pros and cons 
of construction, Alaska has benefited greatly from the spinoff 
of more than 400 separate environmental impact studies gen- 
erated by the oil discovery. Alaska is the first major test of а 
new doctrine: A project must be proved environmentally 
harmless, or at least its benefits and damage must be reason- 


ably in balance, before a spadeful of dirt is turned. 
( Continued ) 
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Origin station at Prudhoe Bay would collect oil from producers. First of ei 
12 pumps along line (squares) initiates two-million-barrel-a-day flow. d 
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BETTLES 


Pile technique—with caribou ramps—may be used for г) | 
178 miles. Remote-control valves could block oil flow. — 


Insulated burial for 70 miles would 
prevent permafrost thaw. Heat-sink === 
devices could transfer heat to air. i. m gum. ت‎ a 


Tankers docked at Valdez | 
terminal port would load | 
oil piped 789 miles from | 
North Slope for shipment 
to the West coast. 


The impact studies were initiated 
after a 1970 injunction won by envi- 
ronmentalists blocked the project. 
The federal court ruled that the De- 
partment of the Interior, which had 
given the go-ahead for construction, 
had failed to demonstrate the pipe- 
line’s potential impact on the state’s 
ecology. 

As a result of the studies, major 
changes affecting design and routing 
of the proposed line have occurred: 

e Some 50 percent of the line 
would now be built above ground, in- 
stead of five percent as originally 
planned. 

e Routing has been altered to pro- 
tect wildlife. 

© A device was developed to detect 
minute leaks along the line so shut- 
off valves could be triggered automati- 
cally. 

€ An earthquake-warning system 
was designed to detect quakes before 
they occur. 

@ In addition, a number of envi- 
ronmental “baselines” were estab- 
lished so scientists can determine if 
ecological changes occur. 

Earthquake zone. Building a pipe- 
line in the Arctic multiplies problems, 
both technological and environment- 
al, faced elsewhere. Between Prudhoe 
and Valdez, the route will cross 
streams that are spawning grounds 
for grayling and trout. 

Alaska, too, is seismically active; in 
the past 70 years, 23 major earth- 
quakes have rattled the terrain over 
which the pipeline will pass. And 
Arctic ecology is delicate, especially 
in the vast areas of tundra, where 
the 1800-foot-deep permafrost never 
thaws. 

“The job would be rigorous even in 
warm climate,” acknowledges E. L. 
Patton, president of the Alyeska Pipe- 
line Service Co., a consortium of seven 
oil companies formed to design, build, 
and operate the project. “In the hos- 
tile mountains and tundra, it’s formid- 


=, ны түт, үн л нй аг ы ri ar 3 uda mer UP HN rd reum vus i Pru mE uos min 
à ML. a Acn чш, - e Foe tuner mira o Ри, tel meruit Au mr. mde 
us E IM UE HI EMEN 


prier Rear aa MAS m iom oce ш Bor Ен, dm =a Pi 
ru E MM 


able. The line must cross three moun- 
tain ranges, including the 150-mile- 
wide Brooks Range, and 350 rivers 
and streams. It must account for gla- 
ciers," says Patton. 

Following the discovery of oil in 
July of 1968, oilmen weighed and dis- 
carded other means of transport as 
either too risky, too costly, or too in- 
efficient. They picked the pipeline as 
the most feasible, and engineers bent 
over their drawing boards. Normally, 
such a line would be routed along the 
shortest distance between terminal 
points. 

Permafrost thaw. “But we couldn't 
do that in Alaska," an Alyeska engi- 
neer explained. "In operation, oil will 
heat up as it flows—as high as 145 de- 
grees. In permafrost areas, that would 
melt the ice around the pipe, causing 
supports to sag and break. So we 
sought a route where we could run it 
instead through gravel and rock wher- 
ever possible; we'll pack the pipe in 
a heat-containing cement ‘blanket’ 
where it isn't." 

If construction goes ahead, about 
half of the line—400 miles—will now 
be suspended above ground to prevent 
permafrost thaw. At intervals it 
would be raised high enough to allow 
caribou and other wildlife to walk un- 
derneath for grazing and migration. 

The pipe itself, now stored at Val- 
dez and elsewhere, had to meet rigid 
specifications and then was finally 
tested to 125 percent of its maximum 
operating pressure. 

Alyeska engineers have also de- 
signed a novel device to test the inside 
of the pipe. Nicknamed “The Pig,” 
it is a cylindrical, torpedo-like gadget 
fitted with electronic instruments. Be- 
fore a drop of oil flows through the 
line, The Pig will wiggle its way 800 
miles from the Arctic Ocean to Val- 
dez in the south. 

“Pigs” are standard equipment in 
pipeline operation, but their normal 
use is periodically to clean accumula- 


tions of scum from the pipe’s interior. 
Alyeska’s “pig,” however, is consid- 
erably more sophisticated. Its sen- 
sors, for instance, will detect any weak 
joints or pipe sections and feed this 
data to a computer. Nonconforming 
pipe sections will then be replaced. 

Studying the tundra. By far the 
most complex, expensive part of the 
study is the United States’ $1-million 
Tundra Biome project. Sponsored by 
the National Science Foundation, it 
is part of the broader, five-year, 11- 
nation International Biological Pro- 
gram, a wide-ranging scientific ex- 
ploration in both polar regions. 

Tundra and its underlying, perma- 
nently frozen mat called permafrost 
have been little understood and little 
explored for many years, despite the 
fact that it covers 3,000,000 square 
miles of the Earth, or about 1/20 of 
its total surface. 

“North Slope tundra,” a veteran 
Alaska oilman told me, “is like a 
blank piece of paper. What’s written 
on it stays written. Destroyed, tundra 
takes up to 40 years to regenerate.” 
To illustrate, he described how a small 
ditch was cut not many years ago to 
drain a lake. “Today that ditch is 
150 feet wide—and still widening,” he 
said. 

Environmentalists feared that pipe- 
line activity would disrupt tundra 
ecology beyond redemption. 

Tundra tests. To determine if it 
would, Biome scientists set up experi- 
mental stations near Point Barrow. 
Some sections of tundra they plucked 
bare (as grazing caribou might). 
'They doused other sections with toxic 
substances. They buried heat sensors 
in some and spread fertilizers on still 
others. To determine how the pipe- 
line will affect tundra vegetation, 
Alyeska then punched 3000 test holes 
to sample the soil underneath. 'The 
conclusion: Half of the pipeline could 
safely be buried, the rest elevated. 

[Continued on page 130] 
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U. S. Senator Mike Gravel comments 
on the trans-Alaska pipeline 


It would be easy to brush off as biased anything an Alas- 
kan had to say in favor of the trans-Alaskan pipeline pro- 
posal. There is no question that the development of the 
North Slope oil fields is important to the State, primarily 
in terms of economic development. 

In 1970 the oil industry contributed some $50 million 
in payrolls to the Alaskan economy, and provided approxi- 
mately 5000 jobs. Beginning the pipeline next year should 
increase that substantially. The Interior Department esti- 
mates that by 1976, at the height of the pipeline construction 
period, the oil industry will generate some $400 million in 
personal income and create something like 30,000 jobs. 

We need the jobs for Alaskans and we need the new 
Alaskans that the jobs will bring north. Alaska needs the 
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jobs for a prosperous and stable economy in the state. 

As an Alaskan, these things might temper my judgment 
on the wisdom of a line carrying two million barrels of oil 
every day from Prudhoe Bay in the Arctic to Valdez on the 
Gulf of Alaska. But overriding my economic self-interest 
is my concern for the Alaska environment, a concern shared 
by all Alaskans. 

No one who has witnessed the migrations of caribou 
herds across the Arctic tundra, flocks of ducks and geese 
returning north to their nesting grounds each spring, or 
salmon making their yearly trip upriver, could be insensi- 
tive to the beauty and delicate balance of nature in the 
"Great Land." | have always believed that we possess the 
technological expertise and skill to build a safe pipeline. 

After carefully weighing the evidence of the Department 
of the Interior's six-volume study on the pipeline, | am 
certain of it. 

The study itself is the most extensive ever undertaken to 


Отеп work a drill bit into place at Prudhoe Bay. Because of 


extreme cold in winter, a building is erected for protection. 


Native Alaska workman knocks off a protective steel ring from 
48-inch oil pipe. All the pipe is now stockpiled in Alaska. 


Vegetation tests were conducted along haul road north of Fair- 


banks to check effects of construction on trees and plants. 
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determine the effect of man on nature. Its conclusions are 
that little, if any, lasting damage will be done to the 
environment. Moreover, it makes mandatory certain stan- 
dards that contractors must follow. These standards guar- 
antee environmental protection. 

Provision is made for pollution control in all forms. The 
pipeline contractor will have to provide buffer strips one- 
half mile wide from wildlife areas, parks, historic sites, 
national landmarks, recreation areas. Fish and wildlife pro- 
tection is contractually covered, and the restoration of any 
disturbed areas is required. 

The pipeline itself will be designed to withstand any- 
thing but the most severe earthquake. And damage from 
such a catastrophe will be minimal, since the design re- 
quires remotely controlled shut-off valves at all pump sta- 
tions. In areas of terrestrial instability, a network of ground- 


motion detectors will be installed and coordinated with a | 


fast moving shut-down system. 
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Helicopter lowers equipment and supplies to a crew conducting 
seismic studies for the pipeline on Alaska's barren North Slope. 


But there are a number of other considerations as well. 

Our diminishing domestic supply of petroleum, and the 
uncertain future of our traditional foreign supplies, make it 
foolish to ignore the reserves estimated at between 10 and 
16 billion barrels of oil on the North Slope. 

Finally, since time is of the essence, speculation as to the 
practicality of a trans-Canada line is less than reasonable. 
Not only has opposition been voiced by Canadian conser- 
vationists, but there are indications that it is not practical 
at this time. Atlantic-Richfield recently said that after re- 
searching the feasibility of such a project they did not con- 
sider it a "viable alternative" to the trans-Alaska route, and 
announced their withdrawal from a group studying its po- 
tential. 

The proposed trans-Alaska pipeline will be the cheapest, 
fastest, and, most importantly, an ecologically safe way to 
exploit Alaska’ s vast petroleum reserves.—Mike Gravel 
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Strapped in the side-by-side, two-seater McCulloch J-2, author 


Kocivar gets ready for takeoff and another flying lesson. 


By BEN KOCIVAR / PS Consulting Editor, Flying 


ILLUSTRATION BY RAY PIOCH 


Mis teft land inched ihexautogyrs 
throttle to full power. At the top of 
the short handle my thumb rested on 
a tiny button, much like a mike switch. 
I checked gauges. Manifold pressure, 
30 inches; rotor rpm, nudging 370; 
prop rpm, a bit under 2000. 

I pressed down with my thumb and, 
as though the craft were at the end of 
a giant stretched rubber band that 
snapped, we were almost 20 feet in the 
air. The pusher prop behind me 


CONVENTIONAL AIRCRAFT 


get wing lift from curved airflow causing 
low-pressure area on top. High pressure 
below moves toward low, pushes wing up. 


AUTOGYRO TAKEOFF 


is quick like a rabbit. 
Air and Space 18A can make a 15- to 20-foot vertical hop from 
rough ground, mud, or snow, then fly level until climbout speed of 
50 mph is reached. A 750-foot area is required to clear a 50-foot 
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Half-copter, half-airplane: 


Can the 


= re - 


Air and Space 18A begins landing flare-out for touchdown in grass 
field on main gear. Approach speed is 40 mph with two aboard; 


30 mph with one. Landing can be made at zero mph. 


surged to 2700 rpm and the air speed 
started moving quickly from what 
seemed an instant 20 mph to 50. I 
started my climbout from a farmer's 
backyard in Phoenixville, Pa. 
Handling the controls at first is a 
bit like flying a helicopter. I had just 
gotten over the tendency to shilly- 
shally around the sky—overcontrol- 
ling while trying to hold a heading— 
when, wow, a fine sensation of floating, 
as if I were suspended from a pulley. 


HELICOPTER goes up because over- 


head rotor pulls air down. During forward 
flight, chopper is in nose-down attitude. 
Tail rotor counters rotor torque. 


The 


Finally, I made my approach to 
land, slowed down to nearly zero for- 
ward airspeed at about five feet off the 
ground, then gently touched down. 

That’s what my first solo in the Air 
and Space 18A autogyro was like after 
four hours of instruction. 

What’s new about the autogyro? 
It’s been around for years. But now 
two companies are exploring the pos- 
sibility of putting improved versions 
to work on a commercial basis. It 


AUTOGYRO rotor is not powered 
in forward flight, and lift comes from air 
flowing through blades from below. Flight 
angle is like that of a fixed-wing plane. 


obstacle on a hop takeoff. If the ground is smooth, the autogyro 
can do a running takeoff like a conventional plane. Craft is air- 
borne after 100 feet; distance to clear 50-foot obstacle then is 
about 650 feet, but decreases with higher headwinds. 
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might work out. There's growing de- 
mand for efficient point-to-point trav- 
el. Crowded airports, traffic restric- 
tions in the sky, and the growing, 
spreading population make the old 
autogyro look like a new answer. 
What's wrong with a helicopter, you 
ask?" Copters are dandy but take lots 
of bread. At $20,000 to $25,000 to buy 
and $30 per hour to operate, autogyros 
cost half to one-fifth as much on both 
counts. And although they can't quite 


HELICOPTER TAKEOFF can be straight up, depend- 


ing on payload and air density, Normal takeoff for safety involves 
low-level forward flight to over 15 mph and then climbout to 
about 500 feet per minute. A small helicopter clears a 50-foot 
obstacle in about 350 feet on normal takeoffs. Stronger headwind 
makes climbout angle steeper, cuts obstacle clearance distance. 


Autogyros can use most designated heliports because of their 
ability to do no-roll landings and hop takeoffs. The Air and Space 
18A easily got in and out of New York's Wall Street heliport. 


A few sparks of interest may make a 50-year-old 
rotorcraft a factor in the short-haul transportation picture 


Autogyro Make a Comeback? 


do the same thing as a helicopter, 
they come very close. Like the heli- 
copter, they can operate from places 
an airplane can't ( such as heliports), 
but can't fly as fast or as far without 
refueling. 

How they differ. 'То refresh your 
memory: an autogyro only looks like 
a helicopter. Its rotor is freewheeling 
—it’s not driven by the motor as the 
helicopter's is. 

Thousands of plans and parts have 
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Instruments in 18A are same as in most small airplanes. Additions 
include rotor-rpm gauge and pitch and clutch buttons that set 
rotor-blade angles and engage rotor to engine on takeoffs. 


been sold for the popular home-built 
Bensen gyrocopter. (An autogyro is 
also called a “gyrocopter” or “gyro- 
plane.") "They're fun and exciting, 
but fly only as experimental aircraft 
[ “How You Can Own and Fly Your 
Own Whirlybird,” PS, July '70]. The 
ones I flew are certified production- 
type craft with a 200-mile-plus range. 
Both the Air and Space 18A and the © 
McCulloch J-2—which I also flew—are 
Continued 


AND AUTOGYRO LANDING: 


With powered rotor a helicopter can land vertically, but normally 
makes safer approach with forward speed so if engine fails it can 
autorotate. Autogyro can descend vertically between 1000 and 
2000 tpm, but must have forward speed to slow descent for safe 
landing. Rollout or zero forward-speed landings are possible. 
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two-seaters; the 18A is side-by-side, 
the J-2 tandem. Although both ma- 
chines are far from a commercial ver- 
sion, improvements are being planned 
for better performance and more util- 
ity. There are long-range plans for 
bigger and faster machines. 

To get the feel of what autogyros 
can do, and what improvements are 
in the wind, I soloed one, and flew the 
other with Pan Am pilot Don Farring- 
ton. We took off and landed from the 
big Wall Street heliport in New York 
and landed at a small helipad with a 
diameter no greater than the 35-foot 
diameter of the 18A's rotor. 

Time after time at various airports, 
we asked for and got permission to hop 
off from a clear taxiway or a grass 
space off the active runway. Mean- 
while, half a dozen impatient planes 
were lined up waiting their turn to 
take off. We had the same advantages 
when landing. And this, of course, 
was in addition to our ability to land 
and take off from open spots away 
from airports. 

On one of the cross-country flights 
I made with Farrington, I learned 
first-hand the advantages of an air- 
craft of this type over a conventional 
plane. We took off in weather with the 
ceiling under 500 feet on a trip slight- 
ly over 100 miles. We ran into light 
rain and lowering clouds but were still 
able to stay a few hundred feet over 
the countryside. Finally, in the foot- 
hills of Pennsylvania the scud was 
getting dangerously low and it was al- 
most dark. 

We looked over a couple of 
ploughed fields, selected one that 
looked clear, and sat down safely. 
Just as we shut down the engine, a 
couple of farmer's cars and trucks 
pulled up to see if we needed help. 
The nearest hotel was 20 miles off and 
the weather showed no signs of im- 
proving. The local postmaster offered 
us the hospitality of room and board. 
We delightedly accepted and found 
he and his son were PS readers, which 
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added a fillip to the evening there. 

Next morning the weather was 
clear. With hearty good wishes we 
cranked up and did our hop takeoff 
into the blue. 

Besides their ability to get out of 
bad-weather jams, these machines are 
fantastic for all kinds of special uses. 
In the New York area they are prov- 
ing to be cheaper and faster than taxis 
between airports. 

They get passengers out of the traf- 
fic mess on the ground on the runway 
as well as the highway. A New Jersey 
building contractor who was extend- 
ing a pier runway at LaGuardia Air- 
port into the East River used a J-2 to 
slip past the dense airline traffic to 
bring engineers to the site. 

Plenty of applications. Proponents 
of the autogyro are considering other 
uses where the lower cost compared to 
a helicopter will prove to be a big ad- 
vantage. There is increasing interest 
in flying-ambulance choppers that can 
leapfrog traffic jams and get medical 
attention to accident victims fast. (In 
Vietnam, battlefront casualties get to 
hospitals faster than auto accident 
victims in the U.S.) Gyroplane fans 
believe they can do this job for much 
less money. That means more flying 
ambulances could be available. 

Big cities already have TV and ra- 
dio stations and police departments 
with helicopters for traffic reporting. 
London’s police department is consid- 
ering buying three Air and Space 
18A's. A TV station in the midwest is 
thinking about replacing a helicopter 
with an 18A for use by a flying girl 
reporter. If they do, she won't have 
too much trouble learning how to fly 
one of these things. 

Flying an autogyro is different from 
flying a fixed-wing plane or a helicop- 
ter, although it combines features of 
both. 

I first flew the 18A when it was 
called the Umbaugh 18, about 12 
years ago. It had a V-tail then, but 
now it has a triple set of fins, the cen- 


` | Triple-tailed 18A is slight- 
| ly bigger, heavier, slow- 
er, with more range than 
the twin-tailed McCul- 
loch J-2. Both have 
pusher props, three- 
bladed rotors, two seats. 
Both may be outfitted 
with new rotors, three- 
bladed props, a bigger 
power package. 


ter one of which has a rudder. Since 
autogyros are powered by the pusher 
prop (see diagram), they need no tail 
rotors. Helicopters, powered by the 
overhead rotor, use tail rotors to 
counter the torque of the spinning 
overhead rotor. 

Rabbit hop. Takeoffs for an auto- 
gyro usually require a ground run of 
about 300 feet. But the Air and Space 
18A has a unique “hop” or “jump” 
capability. Through a belt and clutch 
linkage, it's possible to apply the 
pusher-engine power temporarily to 
the overhead rotor before takeoff. 

At full power, and the blades in flat 
pitch, the rotor spins at about 370 rpm. 
Push a button to increase pitch, and 
the rotor disengages from the engine. 
The craft leaps into the air about 15 
or 20 feet and the prop takes over. At 
50-mph airspeed you start climbing. 
You can clear a 50-foot obstacle in 750 
feet from jump-off. 

'The obvious advantage of this hop- 
ability is for rough-terrain takeoffs—a 
rocky area, a ploughed field, snow or 
mud-where a rolling takeoff is impos- 
sible. The McCulloch, too, can get its 
rotors spinning before it starts rolling. 
This is enough to shorten its run to 
about 100 feet, but not enough to do a 
hop takeoff. 

Neither autogyro I flew can engage 
overhead rotor and engine in flight. 
Strangely enough, the 18A can clear 
a 50-foot obstacle in a shorter forward 
distance in a running takeoff than in 
a hop takeoff. Both gyroplanes can 
land safely just about anywhere a heli- 
copter can. But both need about 100 
yards of clear area to get out. 

At present, both aircraft are too 
noisy to be acceptable for off-airport 
community use, and both are too noisy 
in the cockpit. These are obvious 
problems and improvements are 
planned. 

Both use the same Lycoming engine 
but could use more power. In the 
opinion of some experts, it should be 
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Unable to attend school because of a brain-tumor operation, youngster sees and talks to teacher in classroom via cable system. 


How 2-Way Cable TV Will 
Change Your Life r^ 


Soon you'll ^go" to the doctor, store, or 
school at the touch of a button 


By ROBERT GANNON 


In the living room of a Reston, Va. home a few weeks 
ago I sat before an ordinary TV set, a push-button tele- 
phone in my hand, and participated in a remarkable 
demonstration. Under the guidance of a representative 
of MITRE Corporation, I used the TV set as an infor- 
mation-gathering device. 

Simply by punching out the right number combina- 
tions, I (1) found out what was happening in Reston 
that night, (2) balanced an imaginary bank account, 
(3) made an appointment with a fictitious lawyer, (4) 
checked a series of classified ads, (5) took a history 
test, (6) found the antidote for accidentally swallowed 
kerosene, (7) looked up a business in the Washington, 
D.C., phone book, and (8) held a two-way conversation 
with an electronic technician a dozen miles away. 

The Reston setup is for demonstration purposes only. 
But it gives a good tip-of-the-iceberg look at what’s 
coming into my living room and yours—perhaps in the 
next few years, undoubtedly within the decade. 

A communications revolution. It's a whole new com- 
munications system known as two-way cable TV or “the 
wired-city concept." 'Two-way cable TV systems are 
already in use in Overland Park, Kans., and Orlando, 
Fla. It's just a matter of time before it gets to your 
town. And it will probably change your life. 

TelePrompTer's Hubert J. Schlafly says two-way TV 
will be “the most significant development in social com- 
munications since Samuel Morse first transmitted codes 
over wires." Robert W. Galvin, board chairman of Mo- 
torola, claims the wired city will do away with the need 


Standard television set and pushbutton telephone are part of 


Ex 


Author Gannon tries 
out Orange CableVi- 
sion's two-way installa- 
tion at headend in Or- 
lando, Fla. He punches 
out request for infor- 
mation on home call- 
box and then waits for 
computer's answer. 
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Theta Com's home installation in El Segundo, Calif. Subscriber 
queries headend; information flashes on TV set. 


for standard broadcast, and that we should set a date 
to close down all ordinary TV stations. Ed Harmon, 
project engineer for the Polycom two-way TV system, 
puts it this way: “Graham Bell invented a toy for the 
idle rich. Soon it became absolutely essential. Well, 
we're in the same place as the phone system three years 
after Bell invented it." 


Continued 
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What will two-way TV do for you? The most objec- 
tive predictions say it will: 

e Enable you to shop from your home. In Akron, 
Ohio, TeleVision Communications Corp., the nation's 
second-largest cable company, has already hooked the 
citys Cable-Vision System subscribers into a new two- 
way system. The company now is lending a large num- 
ber of adding-machine-like consoles for an experimental 
home-shopping service. The local Sears store will dis- 
play its merchandise on sale, and the housewife will 
order directly through her TV set. 

e Provide you with fire and burglar alarm systems. 


| | avo a E 4 
Young lady shops in 
store at home via 
the TeleCable Corp.'s 
two-way system in 
Overland Park, Kans. 
Inset shows a home 
unit, which transmits 
user's requests. 
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Subscriber units like Theta-Com's are part of home setup that 
includes coupler-decoder “brown box" and viodeotape recorder. 
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By July, if plans go as expected, 4,000 homes in Irving, 
Texas, will have such systems installed. Executive VP 
Jim Scott of Topcom, Inc.—the company setting things 
up—also foresees such services as switching lights and 
sprinklers on and off automatically, plus possibly “‘some 
kind of medical monitoring—either electronic or video.” 

ө Enable you to vote easily, By late this spring, 1000 
cable subscribers in El Segundo, Calif., will be linked 
together in a test run by three cable giants: TelePromp- 
Ter, Theta-Com, and Hughes Aircraft. Viewers will 
vote on political questions and participate in quiz shows. 
In New York City, meantime, Sterling Manhattan has 
installed similar systems in 12 areas. So far, opinions on 
political issues, ads, and beauty queens have been queried. 

e Bring you local news quickly. In Los Angeles' Watts 
section, the Mafundi Institute has set up a 400-unit, two- 
way system that allows subscribers to send signals back 
to the studios for distribution to all. Fifteen shoulder- 
pack videotape units have been placed around the area so 
that when something important happens, the event can 
be covered and piped into the network quickly. 

When two-way TV becomes established, say those who 
watch trends closely, it will change the way you find out 
what's going on, shop, talk to your neighbors, keep track 
of your bank account and stocks, maybe even work. As 
Peter Goldmark, former president of CBS Labs, pointed 
out in the May, 1972 POPULAR SCIENCE, such an ad- 
vanced system of communications networks “will do 
nothing less than give people a choice of where to live— 
and thus utterly transform our society.” 

Today people must live in cities because that’s where 
the jobs are. But with super two-way communication (in- 
cluding high-speed facsimile devices) , small satellite offi- 
ces could be set up anywhere, and be just as close to the 
executive offices as those on a different office-building 
floor. 

Hooking up the U.S. The nation is already being wired 
together at a remarkable rate. Half the households in 
the U.S., say most of those who should know, will be in- 
terconnected with a wire-and-microwave grid within eight 
years, And with nearly 1000 times the capacity of a tele- 
phone wire, cable's ability to carry information is stag- 
gering. 

Right now nearly 3000 cable systems net together some 
15 million people. Another 2500 or so cable franchises 
are pending, and this figure, like the number of cable-TV 
viewers, is increasing by 18 percent each year. Some ca- 
ble systems, in fact, have more viewers than smaller con- 
ventional TV broadcasting stations. 

Most cable TV lines now installed are one-way only— 
headend (the control station) to viewer. But that's grad- 
ually being changed. New FCC regulations require “two- 
way capability" in primary new installations, and as soon 
as two-way becomes established, public clamor is likely 
to force the old systems to change over. 

The basic technology bringing this about is here al- 
ready, and it's rather remarkable. As a good example, 
let's take a close look at that Reston demonstration—a 
likely candidate for your future. The system is called 
TICCIT, and the only equipment needed is a standard 
TV set, an ordinary pushbutton telephone, a video re- 
corder (in the experiment, an ordinary Sony AV-3400 
portable), and a “brown box,” a coupler/decoder that 
essentially acts as a switch and identifier, so that you get 
whatever message you're supposed to. 

Most channels a Reston viewer gets are standard from 
Washington and Baltimore. But flip to channel seven 
and you see a meaningless blur of pictures flashing at 
the rate of 60 per second, repeated every three seconds. 
(If additional frames were wanted, they could be re- 
peated less often—say, every 10 seconds, which would 
allow 600 different pictures to be sent.) 
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Schematic shows Mitre Corp's setup in Res- 
ton, Va. Reston does not have a two-way 
cable system yet, so telephone provides 
link between user's home and computer. 


TELEPHONE OR TWO-WAY CABLE MULTIPLEX 


The trick is to capture one of those frames and hold it 
still on the screen—and a while back Jack Marsey, a 
representative of MITRE, showed me how to do it. "Let's 
see what time it is," he said picking up the telephone, 
"and that will give you an idea of how the system works." 
He dialed the computer's number, then pushed an “X” 
button, and instantly on the screen flashed a Directory 
of Services. “Time of Day" was one of them, followed by 
the code 327, which Marcy fingered on the phone. 

Grabbing a TV frame. A clock face appeared on the 
screen. But it was acting curiously: The second hand 
wasn't sweeping; it was jumping forward every three 
seconds. What was happening, Marsey explained, was 
that the picture of the clock was being transmitted to the 
set only every three seconds. Whenever the clock ap- 
peared in the sequences of pictures, the "frame grabber" 
grabbed. 

The frame grabber, the heart of the system, is simply 
the video recorder snapping an individual frame. ( Each 
of the 180 frames is coded for the recorder.) The elec- 
tronic camera would record the clock face as it whizzed 
by at 1/60th of a second, then continue to play back that 
picture on the screen until the face came by again, when 
it would be “refreshed.” And the second hand would 
jump. 

“Now something else," continued Marsey. “Let's say 
you just moved here and wanted an internist. We'll con- 
sult the directory, digitally stored in central computer." 
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He pushed the “X” button again and the directory ap- 
peared. Then he punched out the code for “Physicians.” 
On the screen jumped a list of specialists, Marsey re- 
quested “internists,” and another list appeared, two of 
them living in Reston. “Let’s find out something about 
Dr. Ross, number two, said Marsey as he punched out 
yet another code. On the screen flashed the doctor’s medi- 
cal school data, internship and residency, other school- 
ing, and office fees. 

"Now we'll make an appointment.” He tapped out an- 
other code, found five p.m. was available, pressed that 
number, and received an acknowledgment. The computer 
automatically sent the patient’s name and address to the 
office. 

To capture something permanently, as Marsey demon- 
strated, you need only snap it with a Polaroid camera. 

What might such service cost? When installed in fairly 
large numbers, monthly rental of the terminal equip- 
ment would run from $30 to $40, estimates MITRE, un- 
less the owner owned his own video and switching equip- 
ment. (At current prices, a recorder, including portapack 
and batteries might run $1,400, the brown box about 
$300.) 

With mass production, and not counting the cost of the 
television (which everyone has anyway), MITRE fig- 
ures that rental of equipment and average console time 
usage should cost the subscriber just about as much as 
his telephone does now. E 


Your 


town eventually—inevitably—will 


neering consultant should be hired. When 


What you should do now 


America is now in the process of being 
netted together in a spiderweb grid of 
coaxial cable. And once a town is wired, 
it may be too late for citizens to have sec- 
ond thoughts about their communications 
future. Commercial operators are more in- 
terested in profits than the public's long- 
term interest, and town fathers, too, often 
are more interested in an immediate fran- 
chise income than in the future. 

But a community can't afford to be sat- 
isfied with service limited to better color 
reception and more entertainment. Much 
more is at stake, because in the future 
cable probably will be the means of keep- 
ing in touch with the world. 


get itself wired up (or expand the system 
it has now). And you are hereby appointed 
to ride herd on those involved. Here are 
a few suggestions: 

* Write to the Cable Television Informa- 
tion Center, 2100 M St. N.W., Washington, 
D.C, 20037 for background material. This 
nonprofit organization was set up specifi- 
cally to give cable TV advice. 

e Insist that the cable company install 
two-way capability. FCC regulations often 
require it, but the rules are vague. As a 
minimum, specify that bi-directional line 
amplifiers are installed, and that there be 
channel capacities, and, if possible, inter- 
connections with other systems. 

* To check such technicalities, an engi- 


a city opens itself to bids, it might require 
each cable company to advance money so 
an objective specialist can be retained. 

* Stipulate certain community services 
to be included, such as neighborhood pro- 
gram organizations, colleges, and even con- 
troversial groups. 

e Check what the franchise fee—often a 
percentage of gross revenues—is be used 
for. (Ideally, it should be used for regulat- 
ing the system.) 

* Nail down wiring timetables. Opera- 
tors might want to skim off the cream of 
a community, to wire the affluent and easy 
places first and forget the rest. For com- 
munity health, insist that plans include 
everyone, and every part of town. 
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drill at correct 45-degree angle, just about 
eliminate possibility of gouging. And since 
they don't turn, they won't burn wood. 


PERSONAL-USE REPORT 


Guide washers automatically position the 


Interchangeable cutters produce the three 
shapes above. As demonstrated by corner 
round, no law says you can't shape both 


corners of an edge. The set is $4.95. 


Now They've Made 
Freehand Shaping Easy 


Pre-chamfer the edge or edges of a board 
at 45 degrees and you can hold the cutters 
square to the stock to produce cuts like 
those above. Practice on scrap first. 


Drill press—with more power and speed— 
works better than a drill. Here's how De 
Cristoforo shapes an edge after chamfer- 
ing corners to accept the guide washers. 
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This new shaper set for electric 
drills, from Black & Decker, isn't the 
first to hit the market; it's just the 
easiest to use. Interchangeable cut- 
ters mount between large guide wash- 
ers. The cutter turns; the washers do 
not. This eliminates the friction 
burn you often get when guide and 
cutter turn together. 

And those guide washers practical- 
ly dictate the position of the cutter 
relative to the work. The possibility 
of human error is low. 

Each of the set’s three shapers has 
12 cutting edges. So if you work at 
1000 rpm, you get 12,000 cuts per 
minute; work at 2000 rpm, and you 
double that—not bad even though 
that’s for no-load conditions. 

I found the cutters do well with a 
good 14” drill on softwoods and some 
hardwoods. If you're working birch 
or maple you might want the extra 
power of a 35" drill even though top 
speed will be less. In any case, you'll 
always get better results if you feed 
so the cutting edges work with the 
grain of the wood. And a preliminary 
light pass to remove most of the 
waste is a good idea. The second 
pass then has less work to do to pro- 
duce the final shape. 

But the cutters should never be 
babied, any more than they should be 
forced. Feed at a rate that keeps 
them working.—R. J. De Cristoforo 
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Automatic 


No, the man in the photo at rigt 
is not having his eyes examined. He 
wearing oversized eyeglasses calle 
“electro-optic flash-blindness goggles 
—a kind of super-sunglasses. The 
protect the wearer by automaticall 
changing lens density to allow les 
light if there's an eye-endangeri: 
flash of light, as from an куро. 

Here’s how the super-sunglasse 
work: 

When there's a light flash, the sy: 
tem “blinks’—switches the len 
from transparent to nearly opaque 
within 50 billionths of a second. | 
wearer is protected as long as the ligt 
flash persists. When the light level ; 
safe for your eyes again, the lenses at 
tomatically return to the transparer 
state. 

The whole thing is made possib 
by a component called PLZT—pol 

crystaline lanthanum-modified 1еа 
zirconate/lead titanate—ceramic. [ Se 
“Ferroelectric Ceramics—New T'wis 
with Light,” PS, May 1971.] Py 
simply, this ceramic has the ability t 
“twist” or bend the light when a vol 
age is applied. Used between two р 

larizing filters, the ceramic causes tk 
lens to turn opaque or transparen 
depending on whether the voltage 1 
on or off. 

The prototype has a 5.4-volt batter 
that will power the goggles for abou 
200 hours. The 10-ounce goggles wit 
1!5-inch-diameter lenses are bulk 


viewfinder; on/off switch is at left. Electri 
eye is next to lens. Focusing is by guess 
the camera has no rangefinder. 


Instant-Picture 


Now there’s another new non-Pc 
laroid camera designed to use instan 
picture Polaroid film: the Berkey 6( 
Second Everflash. Unlike the recen! 
ly introduced low-price Simpro сап 


Goggles Prevent Flashblindness 


— PLZT Ceramic 


a Crossed Polarizers 


Incident Light 


Control 
Circuit 


Photodiode 
11 of 5] 


Heart of system is an all-solid-state electro- 
optic ceramic element sandwiched be- 
tween two polarizing filters turned 90 de- 
grees to each other (normally blocking 
light), When the system is turned on, the 
ceramic element “twists” the light, allowing 
it to pass through; now wearer can see. 
When a flash of light is detected by a diode, 
the voltage is removed (system “off, and 
light is stopped by filters. 


and cumbersome, but they haven't 
been fully miniaturized. 

Applications? Yes, plenty. Wear- 
ers can use them for protection against 
nuclear flashes at test sites and for 
welding and metal working. 

The ferroelectric ceramic may also 
have uses in electronic shutters for 
photography and other areas where 
"optical switches" or “light gates” are 
needed. The goggles were developed 
by Sandia Laboratories, Albuquerque, 
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Prototype goggles above show right lens in demonstration). If light level is dangerously 
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amera With the Flash Built In 


era [PS, Nov. 72], the Everflash offers deluxe features: 
€ Automatic film exposure. 
ө An electronic shutter, with speeds from 1/500 to 10 
seconds. 
€ A built-in electronic flash, complete with light and 


sound effects—blinking ready light and beeper-to indi- 
cate when it's ready to go. 

e Flash-coupled focusing—the lens opens or closes as 
you focus, to admit more or less light, in accordance with 
the distance to the subject. 

e Dual-format capability—the camera takes both the 
standard rectangular film (Туре 107 for black and white, 
108 for color) and the less-expensive square-format Type 
88. Both film sizes can be used interchangeably, and the 
camera—including the field in the viewfinder—adjusts 
automatically to the format. 

The big news, of course, is the built-in electronic flash. 
The Keystone Division of Berkey, which makes the cam- 
era, has been building electronic flash into instant-load 
(Instamatic-type) cameras for quite a while( would you 
believe they're the world's largest producers of electronic- 
flash units?), so it was a natural for their new 60-second 
camera. It gives you no-effort, no-cost flash, especially 
welcome in marginal picture-taking situations—outdoors, 
for example, to fill in shadows on faces—where you may 
be reluctant to spring for a flashcube. 

The Everflash comes in two versions: Model 800, which 
uses three standard AA (penlight) batteries and goes for 
$79.95, and Model 850, which is rechargeable and costs 
$99.95. 

Is Polaroid worried about all the competition? “Not as 
long a5 those cameras keep burning up our film," says a 
Polaroid official.—Everett H. Ortner 
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Going by the numbers 
will make it easier for you 
to compare the test cars 
and pick your next one 


This issue marks a great change in 
the PS Norbye/Dunne Report (page 
30). We are expanding our test pro- 
gram. We are also adding a new way 
to express the test results: a numer- 
ical rating system that will allow us to 
show more clearly how each vehicle 
ranks in major areas on which you 
base your buying decisions. 

We have chosen 10 such areas— 
seven based on tests, three based on 
dimensions, Parameters for the rating 
system are based on our six years’ ex- 
perience and comprehensive tests of 
over 250 vehicles. Points allocation is 
based on numerical data only, with- 
out subjective judgments. 

The seven test areas are: acceler- 
ation, braking, handling, maneuver- 
ability, quietness, ride comfort, and 
fuel economy. The non-test evalua- 
tions concern visibility, roominess, 
and ease of entry/exit. 

A look at our ratings for each car 
will give you a quick answer on how 
good or how bad they are in each re- 
spect. The ratings will enable you to 
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make valid comparisons more quickly. 

The ratings do not take into ac- 
count all features of a car. You can- 
not use our ratings as the sole basis 
for choosing a car. You've got to ex- 
amine the car for yourself before you 
decide. What we give you is a simple 
yardstick for rating the cars in areas 
you cannot easily check out yourself. 

How to use the ratings. We don't 
add up all the points, and we don't 
think you should. Select the areas of 
performance or design that are most 
important to you, and see how we 
rate them where it counts. We'll con- 
tinue to report on interior equipment, 
service accessibility, trunk space, and 
liftover height, but we won't give the 
cars ratings in these areas, for there's 
no equitable way to set numerical 
values for them. And only you can 
judge the cars for styling, color, and 
suitability for your own particular 
purposes. 

We have evolved a rating system 
with a point scale from zero to five for 
both test and non-test evaluations. 
Performance above a certain level gets 
maximum points. Below a certain 
level, it rates zero. It doesn't matter 
how far above or below the limits— 
what you care about is the area be- 
tween excellent (5) and a nonpassing 
grade (0). The limits were set with 


TERMS AND DEFINITIONS 
USED IN OUR RATINGS 


The graph at left shows how points are 
allocated for acceleration from stand- 
still to 60 mph. The curves for the ride- 
comfort test at right have no numbers 
on them, since this test is still in the 
formative stage. But you can see what 
we're aiming for. The other sketches 
show simple measurements. How they 
count in ratings is explained in article. 


ROOMINESS 


Rating System 


the typical American traffic picture in 
mind. 

Acceleration. We use the 0-60-mph 
time as the basis. We think 20 sec- 
onds represents the slowest accelera- 
tion consistent with safe highway 
driving, and that 11 seconds is ample, 
consistent with safety and comfort. 
The graph above shows how the area 
between is divided. 

Braking. We think the minimum 
stopping distance after warmup best 
reflects overall brake performance, 
taking into account all main aspects 
of braking (weight transfer, brake- 
force distribution, and fade). We 
give zero points to any car that needs 
more than 210 feet to stop from 60 
mph, and five points to all cars that 
stop in 125 feet or less. 

Handling. High-speed handling pre- 
cision 18 rated according to the car's 
speed in our double lane-change test. 
We set the five-point limit at 65 mph, 
which is close to the optimum for a 
full-size car. We set the zero-point 
limit at 52.5 mph. In our experience, 
cars that cannot make the test at that 
speed have serious deficiencies in sus- 
pension, steering, weight balance, 
tires, or a combination of all these 
factors. 

Maneuverability. Our low-speed sla- 
lom has proved to be a good test of the 


RIDE COMFORT 


AMPLITUDE 


NEUTRAL LINE 


in 


RAPID CYCLE 
HIGH FREQUENCY 


` TIME 


EVE-TO-OBJECT DISTANCE 


FORWARD VISIBILITY 


BACKLITE BASE 


for the Cars We Test 


combined steering system, including 
turning circle, steering ratio, return- 
ability, front-wheel geometry, and 
tires. The five-point limit is set low 
enough to be achieved by a large car 
(26 mph). Zero-point limit is 22 mph. 

Quietness. Ratings for interior 
noise are based on tests at 30 mph on 
smooth and on rough surfaces, and at 
60 mph on a smooth road. Our for- 
mula gives 50-percent weight to the 
high-speed reading. We set the zero- 
point limit at 70 dbA, the five-point 
score at 62.5 dbA or better. 

Ride comfort. This test is still in the 
experimental stage [PS, Sept. '72]. 
Until we have more experience with 
test methods and equipment, we'll 
give you а tentative rating only— 
denoted by parentheses in the rating 
chart. So far, our results seem to con- 
form to subjective impressions of ride 
comfort. How do we test? Our tape 
records vertical accelerations in a sen- 
sor (an accelerometer) on the front 
seat. Sensor deflections vary in am- 
plitude and frequency, and total dura- 
tion varies from car to car, By 
multiplying the amplitude by the to- 
tal duration, then dividing the pro- 
duct by the frequency, we get a ride- 
discomfort index that can be used as 
basis for a rating. 'The scale is still 
tentative. We'll keep you abreast of 


our progress as we learn more about 
ride measurements. 

Fuel economy. We test gas mileage 
at a constant 45 mph, which is repre- 
sentative of average traffic conditions, 
yet fast enough to let aerodynamic 
drag play its part. The course has 
enough curves to take full account of 
power losses between tire and road- 
way, and enough hills to let gear-shift- 
ing play its part for cars with weak 
low-end torque. 'The zero-point score 
was set at 12.5 mpg to represent the 
norm for a large family car, and the 
five-point limit at 27.5 mpg to repre- 
sent the expectations of the economy- 
car buyer. 

Roominess. Our formula gives а nu- 
merical value to total interior space, 
based on head room, leg room, hip 
room, and couple distance (see sketch 
above). SAE standards are used for 
all dimensions. Trunk space is not 
included; for station wagons, cargo 
space 15 kept separate. 

Visibility; Our rating formula is 

on measurements of the two 
principal obstacles to a clear view: 
hood lines restricting forward visibil- 
ity, and sail panels causing rearview 
blind spots. Forward view is mea- 
sured by establishing the shortest dis- 
tance at which an object on the road 
ahead is visible from the driver's eye 
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FOOT CORRIDOR 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


level (see sketch). As an index of 
rear visibility, we establish the ratio 
between the glass area and the total 
"greenhouse" surface (see sketch). 

Entry and exit. Our formula in- 
cludes a complex analysis of all fac- 
tors that influence ease of entry and 
exit: door size and swing angle, seat 
height (above ground level), step 
height and sill obstruction, tumble- 
home (door-glass intrusion into door- 
way gap—see sketch), and foot cor- 
ridors front and rear. The formula 
takes account of differences between 
two- and four-door bodies and puts a 
just penalty on two-door models. 

When you get to the specification 
tables, you'll find we have added more 
information about the steering and 
brake systems. Also we are including 
the front/rear weight distribution 
(with the car in curb-weight condi- 
tion--ready to go, with full tank, but 
no load or driver). 

The layout of the report has been 
revised to make it easier for you to 
find the full answers to your ques- 
tions. Test information has been 
grouped so that all related data is 
presented together. We think you'll 
enjoy the Norbye/Dunne Report 
more than ever, and will continue to 
bring further improvements in our 
testing, evaluation, and reporting. HE 
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HYDROGEN: 


By ALDEN P. ARMAGNAC 


l. wil power your car, stoke your 
furnace, cook your dinner, and fly you 
six times as fast as sound. "That's the 
promise of hydrogen—the space-age 
fuel that propelled our astronauts to 
the moon. 

Familiar to schoolboys as the H in 
H.O, hydrogen packs the most energy 
per pound of any fuel known. Nor- 
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Internal-combustion engine using hydrogen 
fuel, at Oklahoma State University, has pat- 
ented new design below. A separate injec- 
юг for hydrogen gas (protuberance at top) 
solved problems of knocking and backfiring 
with the exotic fuel. 


March 23, 1971 3,572,297 


п G MURA AT 


Ч Е. в 


CT 
چ د ر‎ & | uni 
. SF 


СИЧ > ii 


64 | POPULAR SCIENCE 


Fuel of the Future? 


Teamed with atomic power, element No. 1 might be the 
prime answer to air pollution and our “energy crisis” 


mally it's a gas—invisible, odorless, 
flammable. Chilled to —423 degrees 
F., it becomes a watery liquid—made 
in quantity for U.S. space rockets 
since early in the 1960s. 

Cleanest fuel there is, hydrogen 
burns to pure water. It will bring us 
a spick-and-span new world. 

Because hydrogen is man-made, it 
can be burned when we run out of nat- 
ural gas, oil, and coal. 

Not only is hydrogen one of many 
and varied answers to our oncoming 
energy crisis that are currently being 
explored—including fusion, solar and 
geothermal power, and other exotic 
sources of energy. It has the special 
appeal of offering something that oth- 
er approaches lack, a future fuel in 
portable form. 

All of a sudden, engineers are wak- 
ing up to hydrogen's attractions as a 
universal fuel. Just within the last 
year or two, they're fascinating tech- 
nical-society meetings with what they 
see ahead: 

Today's fuels, gasoline and natural 
gas, will mount in cost as they get 
scarcer. A day will come when mass 
production of low-cost hydrogen, at 
tomorrow's atomic-power plants, will 
make it competitive in price. That 
will be the break-through to the Hy- 
drogen Era. 

Hydrogen—teammate of A-power. 
Atomic power stations, generating 
more than half of our electricity by the 
year 2000, will hopefully give us plen- 


A hydrogen car: 
University of California at Los Angeles re- 
vamped this 1972 Gremlin to burn hydro- 


Engineering students of 


ty of it. But you want energy in other 
forms, too. 

At home, only 15 percent of the en- 
ergy you consume is electric. A gas 
main or a fuel-oil truck brings you the 
energy for cooking or heating. Your 
car demands portable fuel. 

So atomic electricity and hydrogen 
fuel will make a perfect team. 

During off-peak hours when electric 
demand slackens, our coming A- 
plants’ power can be diverted into 
electrolytic cells at the site. Passing 
electricity through water breaks it 
down. Off comes abundant hydrogen 
gas—and oxygen gas, a free by-prod- 
uct. It isn't the only way to make 
hydrogen, but it produces the purest. 
Pipelines, quite possibly the very ones 
now carrying natural gas, will distrib- 
ute the hydrogen fuel countrywide. 

What do we do with the oxygen we 
get for free? Some propose using it to 
restore polluted rivers, or selling it to 
steel plants. Others foresee an ulti- 
mate “‘twin-pipe system" distributing 
hydrogen and oxygen to be burned to- 
gether in power plants of ultra-effi- 
cient design. 

When will it all happen? It may 
take “50 years or so," by one sophisti- 
cated estimate, for the Hydrogen Era 
to reach full flower—but even today a 
beginning's been made. Pioneering 
steps have already created hardware 
for hydrogen fuel—vehicles, engines, 
home appliances. А look at it will 
show how far technology has come 


gen. Two cylinders of the gas, compressed 
to 6000 pounds' pressure, gave 50-mile 
range for recent contest's trials. 


Cleanest fuel there is: Snow-white cloud of 
steam water) spews trom exhaust 
nozzles of 21-million-horsepower hydro- 
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and the major problems that remain. 

Hydrogen for your home. When 
your gas company switches from nat- 
ural gas to the new fuel, hydrogen will 
enter your home. It will bring chim- 
neyless furnaces, flueless heaters, and 
flameless kitchen ranges. 

Your home won't need a chimney, 
nor your hot-water heater a flue, to 
dispose of noxious fumes; with hydro- 


UCLA car's engine has carburetor, air intake, 


and hydrogen regulator at top left. Pipe 


(unconnected) recirculates exhaust. 


gen-powered vehicle—Saturn V moon rock- 
et's second stage, here being test-tired at 
NASA's Mississippi Test Facility. 


gen gas as the fuel, there aren't апу. 

Your house-heating system will 
gain up to 30 percent in efficiency. 
Since the combustion product is pure 
water, only enough of a hydrogen 
heating plant's exhaust need be duct- 
ed outdoors to avoid excessive build- 
up of humidity, when coldest days 
keep it running steadily. Otherwise 
no heat will be lost to warm the great 
outdoors at your expense; and humid- 
ification takes care of itself. 

“Central” heating becomes need- 
less. Each room can have its inde- 
pendent heater, favorably located. 

Today's gas range will become an 
antique. The burners could be adapt- 
ed: it was done for a new fuel, decades 
ago, when we went from manufactured 
gas to natural gas. But something 
better will be waiting. 

American Gas Association research- 
ers have developed and displayed а 
catalytic gas-stove burner with an un- 
precedented low-temperature range. 
From full heat it can be turned down 
to such gentle warmth, that a cooked 
dinner can be parked in a trav right on 
the stove top, and kept ready to serve 
until mealtime. 

Continued 
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Electricity makes hydrogen trom 


"Packaged" plant, above, could be 


used at auto service station of the future. 
Below is model of big San Francisco plant 
now operating. 
lyser Corp, Ltd., Toronto.) 


(Photos from The Electro- 


Man-made hydrogen from water promises an extra-clean fuel for homes, 
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Diagrams compare the story of fossil fuels, 
and hydrogen fuel, in environment. We're 
exhausting our oil, gas, and coal because 
nature takes eons to replace them (upper 
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Hydrogen-fueled airplane on the way? 
NASA technician holds wind-tunnel test 
model of future Mach 6 transocean passen- 


Fuel cells made for Apollo spacecraft gen- 
erate two kilowatts of electric power apiece, 
by reacting hydrogen and oxygen. Product 
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chart). The water from burning hydrogen 
fuel, made at nuclear plants, will go right 
back to nature, ready to yield the fuel again 
(lower chart). 


ger plane. Air-breathing ramjet engines of 
craft would burn liquefied hydrogen, car- 
ried in tanks in interior of plane. 


of the reaction is water, so pure you can 
drink it—and astronauts do. Now fuel cells 
look promising for uses on earth. 


The revolutionary burner is a po- 
rous ceramic plate, oblong or what 
you will, containing a catalyst. Gas 
mixed with air burns inside it. No 
flame appears above its smooth sur- 
face; it can set nothing afire. Gasoline 
poured on it won't ignite. 

Why don't we have it now? Its cat- 
alyst won't light today's natural gas; 
currently it would need a pilot light 
or electric preheating. Its ideal fuel, 
hydrogen, will eliminate this compli- 
cation, making it practical. 

How about home power tools? An 
experimenter has built a hydrogen- 
fueled lawnmower, it's reported. 

Is hydrogen safe? Not for an air- 
ship's lifting gas, the Hindenburg-fire 
disaster of 1937 spectacularly showed. 
But experts rank hydrogen high in 
safety among fuel gases. Extreme 
lightness impels it to take swift leave 
of any vented space, rather than form 
dangerous accumulations as heavy 
gases and gasoline fumes can do. 

Supercold liquid hydrogen has a 
special hazard: danger of severe, even 
fatal frostbite from it, if it's spilled. 
Most agree it's for handling by trained 
personnel only. 

Hydrogen cars. Clean-air cars of 
tomorrow vied last August in an Ur- 
ban Vehicle Design Competition at 
Milford, Mich. [““The Race to Design 
the Ideal Urban Car,” PS, Nov. '72]. 
Overall first-place award for internal- 
combustion entries went to a car run- 
ning on hydrogen fuel. Five engineer- 
ing students of the University of Cali- 
fornia at Los Angeles built it from a 


Prototype fuel-cell car on the road, below, 
is General Motors' experimental Electrovan. 
It is powered by hydrogen-oxygen fuel cells 
that deliver 32 kilowatts of power to elec- 
tric motor (above). Tanks hold liquid hy- 
drogen and oxygen. 
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1972 Gremlin and a Ford “Boss” mo- 
tor, which they remodeled to burn 
hydrogen gas instead of gasoline. 

'Their hydrogen car is one of nearly 
a dozen that enthusiastic pioneers 
have put on U.S. roads in the last two 
years in Perris, Calif., Hollywood, 
Fla., Provo, Utah, and elsewhere. 
Sometimes there's a two-man crew, a 
“pilot” at the wheel and an “engineer” 
tinkering with the fuel controls. 'The 
experimental vehicles illustrate many 
a problem still to be solved before 
there'll be a hydrogen-powered car in 
your garage. 

How will cars carry this fuel? 
UCLA's prizewinner used hydrogen 
gas compressed to 6000-pound pres- 
sure, in two bulky 480-cubic-foot cyl- 
inders. A shelf for them had to usurp 
some of the passenger-seat space. 
They gave only 50-mile range, just 
enough to complete one of the compe- 
tition's test runs before refueling. 

California experimenters have run 
a car on liquefied hydrogen—much 
more compact, but still bulkier than 
gasoline. For the same range, the fuel 
tank would need to be nearly four 
times as big. It could go behind a car's 
rear seat at the expense of some of the GEARBOX 
trunk space. 

Liquid hydrogen raises complica- 


Mighty hydrogen engines of coming Space well photo. Together with booster stage 
Shuttle are displayed by mock-up of orbiter that drops off at 25-mile altitude, they pro- 
craft's after end in North American Rock- pel the "spaceplane" into orbit. 
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Hydrogen-burning gas-turbine set, only 28 power aboard Space Shuttle orbiter craft. 


FIBROUS | inches long, was designed for NASA as a For gas turbines of all sizes, hydrogen has 
nee pac e FOR possible source of electric and hydraulic been called an excellent fuel. 


New-type catalytic gas-range burner, for gues 
kitchens of the future, will be made prac- 
tical by hydrogen for homes. Below, pro- 
posed combination pipeline carries both 
liquid hydrogen and electricity in cables 
that it chills to low resistance. 
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to —434 F flame is almost invisible. Photos in Rocket- X infrared rays (radiant heat). 
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Mini-radar 
A miniature radar set in a 
six-pound case helps guide this 
sailor through fog. He hears a 
whistling sound in the ear- 
phones—pitch depends on 
distance to objects. Range: two 
miles. Price: $640. Whistler 
Radar, Kimball Products, Box 
343, Sudbury, Mass. 01776. 


Space game: ring around the antenna 

Technicians seem to be playing ring-around-the-rosie as they 
wrap up a 30-foot furlable space antenna at Lockheed Missiles 
and Space Co. in Sunnyvale, Calif. With each man holding two 
ribs, the fine-mesh antenna is walked around, a step at a time, 
until it's coiled tightly around the hub. LMSC is readying the 
antenna for use on the NASA Applications Technology Satellite, a 
communications satellite being constructed by Fairchild 
Industries of Germantown, Md. 


Laser scanner Giant X rays 

Got a high-quality picture you This huge X-ray—revealing 
want to transmit electronically? the cycle's half-full gas tank— 
RCA's new LR70O system сап was made with a 10-million- 
transmit and receive razor- electron-volt X-ray machine. 
sharp images from photos or sandia Laboratories uses a 
sensors such as TV cameras. special forklift to tilt and rotate 
A 4.5-micrometer laser-beam the X-ray machine, checking 
spot both "reads" and the structure of complete 


"writes." A25,000-line picture assemblies such as missiles. 
can be sent in less than four 
seconds. 


е 
b 


68 | POPULAR SCIENCE 


Bike-repair stand 

Time for maintenance or bike 
repair? This sturdy repair stand 
lets you sit and relax while you 
work. An adjustable clamp 
allows positioning the bike to 
suit the job. Price: $24.95, plus 
shipping (12 Ibs.). Kurey 
Products, N89 W17089 
Highland Ct., Menomonee 
Falls, Wis. 53051. 


1-to-1 blueprint 
Can't understand building blue- 
prints? To help customers 
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Safety wheel 


Tire blowouts are less hazard- 
ous with this new rim. Unlike 
conventional deep-well wheels 
(left in inset), this one has a 
cylindrical rim. А narrow chan- 
nel (center) aids fitting tire 
beads; then a metal band is 
locked to cover the rim groove 
(right). Avon, a British firm, 
makes it. 
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Coin vacuum 


In 20 seconds, this vacuum 
hese sucks out $200 in coins 
from a bus coin box. Hands 
never touch the coins; they're 
cleaned and sorted within the 
machine, then fed to a high- 
speed counting device. The 
system is used by the New York 
City Transit Authority. 


Tire turf 


Here's what you can do with 
old tires: Turn them into 
artificial turf. Goodyear does it. 
They mixed shredded tires and 
pigmented latex, and came up 
with this ground covering, now 
being tested. In earlier 
versions, they raked the stuff 
onto the ground, and then 
rolled it flat. 


Cooking post 


Topped off with a light globe, 
this all-in-one cooking column 
may do away with kitchens. 
The cooking post, a design at 
a London exhibit, would be 
installed in any room. Drop-in 
sections could range from a 
microwave oven to an 
automatic dishwasher. 


understand theirs, New York's 
James D. Roman Associates, 
an architectural firm, painted 
renovation plans on their two- 
story office building. The giant 
one-to-one blueprint even notes 
addresses of contractors. 
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Coral picker 

What's the best way to gather 
coral? Climb aboard this new 
submersible designed for the 
job. А long-reach hydraulic 
gripping arm does the work. 
The German-built Selmar oper- 
ates at 1000 feet with a three- 
man crew for up to 48 hours. 
Maximum speed is three mph. 
Range: 21 nautical miles. 
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Anti-collision radar 
This experimental radar system 
adjusts brakes and throttle to 
prevent rear-end collisions in 
fog or if you nod off. You 
override the system by touch- 
ing a pedal. Horn antennas 
are concealed behind the grille. 
Developed in Britain by Joseph 
Lucas, Ltd., the system's 

range is 120 feet. 


Torque-display bolt 
Tighten bolts till they're black 
and blue? Right. These Tell- 
Torg bolts change color as you 
tighten them—from red-orange 
through blue-black. A win- 
dowed chamber fills with light- 
absorbing fluid, obscuring the 
reddish gauge pin. Gyrafalcon 
Inc., 1104 Fernwood Ave., 
Camp Hill, Pa. 17011. 


Mole on wheels 


Nosing through mines and tun- 
nels, this mole-like carrier can 
transport 12 workers, with a 
payload capacity of four tons. 
The body is seven feet wide, 
415 high. Power is from a 
45-hp diesel. Domino Equip- 
ment, Gateshead, N.S.W., 
Australia, makes it. 
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Golf-ball heater 


Boost driving distances up to 
20 percent? That's the claim 
for Fireball. It heats and keeps 
three golf balls warm for six 
hours. You plug it into a wall 
outlet before the game. 
$14.95. Fireball, Box 2355, 
Palos Verdes, Calif. 90274. 
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Instead of a needle— 
flashing lights 


Low light levels are the meat 
of the advanced Fujica ST801 
single-lens-reflex camera. 
There are no needles to 
squint for; instead, seven 
light-emitting diodes, flicking 
on in varying sequences, per- 
mit you to control exposure 
within a quarter stop. The 
diagram at right shows the 
sequence between normal 
exposure and one stop over- 
exposure. This sequence also 
takes place between other 
adjoining diodes. The system 
offers not only bull's-eye 
exposure, but the possibility of 
| precise over- or under-exposure 
—— for special effects. The meter 
uses a silicon cell instead of a 


PHOTOGRAPHY 


3 STOPS OVER 


2 STOPS OVER 
Energy saver CdS cell, for faster reaction. 1 STOP OVER 
This Braun 2000 Vario Com- Other camera features: full- Apa de hue 
puter electronic flash puts aperture light measurement, so 2 STOPS UNDER 
exactly the right amount of you always see the scene with з | 
light on a scene, while con- the lens wide open; shutter Ном the ST801 Meters a Quarter Stop | 
serving unneeded energy speeds to 1/2000 sec.; multi- d P 4 Е. Yt 
(instead of "dumping" it). coated lenses, to reduce flare; UNLIGHTED  SEMÍBRIGHT BRIGHT BRIGHT 
Result? You get more flashes a silvered (rather than | | a 
per charge and faster re- aluminized) prism, for a “<5 EC. _ io E ф 
cycling. Prices, depending on bright viewfinder image; d aes Tit Tidi tis Lina ues 
light output: $119.95 and depth-of-field preview button. о" Nos Wes узнав iR 
$139.95. With f/1.8 lens: $329.95. EXPOSURE OVEREXPOSED OVEREXPOSED OVEREXPOSED ОМЕВЕХРОЅЕР 


70-210mm lens with one zoom/focus control Lighter lightweight Slave tripper 


An extraordinary close-focusing ability—three inches from Would you believe they've Any electronic flash becomes 
the lens—gives Vivitar's new 70-210mm f/3.5 zoom lens a knocked a half-ounce off the a slave with Honeywell's new 
true macro capability: an image/object ratio of 1:2.2. And old Minox B? The new Minox  Foto-Eye Il. A standard shutter 
an unusual design permits zooming and focusing with one BL weighs in at a feather- cord connects it to a flash unit. 
control; the same elements that move as the lens is zoomed light 234 ounces, yet includes Mounting devices include an 
are also used for focusing. The 15-element lens weighs 29 CdS electric eye, flash synch accessory-shoe receptacle, 
ounces, is 614 inches long, and comes in automatic mounts (for bulb, cube, or electronic tripod-screw mount, and even 
for Pentax, Nikon, Canon, Minolta, and Konica SLRs. Vivitar flash), and a host of auto- (shown) a rubber band. It’s 
says it'll compare favorably in performance with the “finest matic features. It's $200 claimed to be sensitive to 200 
original-equipment telephoto lenses." Price: not yet announced. with chrome finish. feet. Price: $14.95. 
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IN BOATING 


Stowage strip 


If stowing loose gear’s a prob- 
lem on your boat, a strip of 
Chanltrak may help. Just 
screw on a length, position the 
sliding travelers, and lock them 
with hooks or shock cord. It's 
available in one-inch and 3⁄4- 
inch track widths. A. L. Hansen 
Mfg. Co., 2155 Delaney Rd., 
Gurnee, Ill. 60031. 
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Lightweight boat 

This aluminum 12-footer 
weighs in at only 93 pounds 
and handles up to three adult 
anglers. A cartopper, Easy 
Rider has a 5514-inch beam, 
1615-inch depth. Rated horse- 
power limitis 20. From Michi- 
Craft Corp., 19995 19 mile 
Rd., Big Rapids, Mich. 49307. 


Take-along float 


You don't have to live on the 
water to lounge on and dive 


from Fun Float. This seven-by- 


seven-foot foam float weighs 
160 pounds, and has twin 
carrying grips for toting. Other 
features are a detachable lad- 
der and vinyl bumpers. Price? 
$299. Multi-Pro Inc., 4711 

N. 32nd St., Milwaukee 53209. 


Boat lift 


No more cables, gears, or 
pulleys. Hydro-Hoist lets you 
“dry-dock” your boat at the 
touch of a button. Boats are 
raised and lowered by injecting 
or exhausting air from fiber- 
glass float tanks. Five models 
handle boats up to four tons. 
Hydro-Hoist Co., Inc., 820 W. 
10th St., Claremore, Okla. 


Sporty runabout 

If you're a hotdog water skier, 
Sutphen's Sport Pacer 173 is 
for you. This 17-footer can 
reach 60 mph with a 120-horse 
outboard, says the maker. 
Comes with carpeted cockpit, 
mechanical steering, and 
compartments for ski equip- 
ment. Sutphen Marine Corp., 
Lake Hopatcong, N.J. 07849. 


Pull power > 

Lift a ton with your chain saw? 
Sure, with the MiniWinch. The 
little 12-pound unit can be 
powered by any standard chain 
saw, has a 100:1 gear reduc- 
tion system to unstick your 

car or do other winching jobs. 
It’s made by Triway Winch Div., 
7819 Old H'way 99, Marysville, 
Wash. 98270. 


Extinguisher mount 

If you can't think where to hang 
a fire extinguisher in your Jeep, 
Bronco, Blazer, or other 4WD 
vehicle, here's an answer: a 
bracket that mounts on the 
rollbar. It comes in models to 
fit 134" and 2" rollbars, re- 
tails for $6.95. Nelson Prod- 
ucts, Box 23022, San Diego, 
Calif. 92123. 


Oil check » 


Check your oil from the driver's 
seat? You can, with the Push- 
button Oil Checker. A green 
light says it's okay. Or you can 
use it to check transmission 
fluid. The unitis $19.95. A 
dual unit, for oil and transmis- 
sion, is $29.95. Winfield Enter- 
prises, 2532 W. Wethersfield 
Rd., Phoenix, Ariz. 85029. 


sunroof kit 


t takes only two hours to in- 
tall your own sunroof with this 
it, says the maker (U.S. Sun- 
oof Corp., Box 174, Bensen- 
ille, Ill. 60106). Complete kit, 
1cluding an 18"-by-35" 
moked acrylic panel and a 
emplate for cutting the roof 
pening, is $89.95. 


Snow biter 


Mount Sno-Treds on your regu- 
lar tires, says the maker, and 
you get a '"scoop"' action that 
puts the bite on snow. Instal- 
lation time: two minutes per 
tire. They're made by Detwiler 
Corp., 36 New York Ave., West- 
bury, М.Ү. 11590. You can 

get them at Montgomery Ward. 
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ELECTRONICS 


Hi-fi sound panels 
These new thin speakers hang 
on your walls like paintings, or 
stand up with special feet 
provided. Fisher's decorative 
sound panels—only 275 inches 
deep—come in numerous 
fabric designs. Frequency 
range: 40 Hz-18 kHz. They'll 
handle 25 watts RMS. Price: 
$138 each. 


Computer training kit 


Here's a low-cost self-study kit 
developed by Bell Labs for 
learning fundamentals of com- 
puters and computer program- 
ing. Included is a 53-page 
booklet and non-electronic 
computer-simulation device. 
$2.95 from Comspace Corp., 
350 Great Neck Rd., Farming- 
dale, N.Y. 


Cassette deck 


Console styling makes the new 
Wollensak 4780 record / play 
deck a standout addition to 
your hi-fi system. There's Dol- 
by noise-reduction circuitry, 
provision for chromium dioxide 


tape, and memory rewind— 


you preselect a rewind stop 
point. Frequency response: 30 
Hz-15 kHz. $260. 


Headphone center 
Like to adjust stereo volume 
from your favorite chair? The 
T-5A remote-control station 
from Koss takes two head- 
phones—lets you switch to 
headphones or speakers and. 
headphones. There's a vol- 
ume /balance control for one 
set of phones. It's $9.95. 
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IN TOOLS 


sculpture 
Ssurform 


< 


Wood-carver’s kit 


Want to try your hand at wood 
sculpture? Stanley's got the 
kit to get you started. For 
$13 you get round and flat 
Surform files, pocket plane, 
coping saw, outlined piece of 
wood, and a 24-page in- 
struction book explaining the 
secrets of Surform sculpture. 


Dual tool 


sand or polish—Shopmate's 
new two-speed model 2480 
lets you do either. Use it 

at 2000 rpm for polishing 

and waxing. Switch to 2500 
rpm for high-speed disk 
Sanding. It's double insulated 
and features modular 
construction for easy repairs. 


Up-tight anchor 

Steel, nylon, and polycarbon- 
ate combine to make a 
wall/floor anchor capable of 
supporting over 100 pounds. 
Tap it into a hole, tighten the 
screw, and it expands to grip 
the sides. Sleev-Lok anchors 
are by Precision Plastics, 1500 
E. Bay Dr., Largo, Fla. 33540. 


Transistor saver 


You'll get double duty from 
Xcelite's new heat sink. While 
its copper jaws soak up excess 
heat they also hold the parts 
being soldered. Nickel plating 
on the jaws prevents adhesion 
of stray solder; insulated 
cushion grips make for 
burn-free handling. $2.40. 
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Circuit checker 

Vaco Products has improved 
its popular 100-500-volt cir- 
cuit tester. Now it comes in a 
grounded version. Clip the 
grounding wire to the box or 
ground wire and touch the 
probe to the wire or outlet 
being checked. А light in the 
handle flashes on if all's 
okay. Price? $2.25. 


Hot item 

Lots of heat, right where you 
want it. That's what this 
mini-torch gives you. It runs 
on a choice of fuels, comes 
with your choice of tips. It's 
$50 plus postage from 
Brookstone, 12 Brookstone 
Bldg., Peterborough, 

N.H. 03458. 


Level best 


Have trouble laying bricks dead 
level? These English masonry 
spacers may solve your 
problem. Trowel on the mortar 
and drop in a pair of spacers— 
they automatically set the 
height for the next course. 
Acculay spacers are by P.E. 
Products, Wolverhampton, 
England. 
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IN HOME 
IMPROVEMENT 
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CLOSED 


Accent hinges 


Hinge pins, barrels, and 
mounting screws are all out of 
sight—hidden when the door is 
closed—in a unique series of 
hinges called Sculptura V. 
Gries Reproducer Co., 400 
Beechwood Ave., New 
Rochelle, N.Y. 10802, 

makes the hinges. 


No-grout tile 

Grout is out with the new 
Redi-Set tile system from 
American Olean. The two-foot- 
square mosaic-tile sheets 
come pre-grouted with flexible 
polyurethane—you stick them 
in place, and caulk only 
around room edges, plumbing 
pipes and fixtures. 


Drip stoppers 


Sick of fooling with faucet 
washers? А new faucet with a 
carbide-disk valve is 
warranted for 1000 months 
(8314 years). Bradley Corp., 
Menomonee Falls, Wis. 53051, 
makes it. The company also 
sells a mixing-valve faucet 
with the same warranty. 


Instant A-frame—a short-order house 


In a hurry for a vacation home? This prestructured A-frame 
goes up in a day. The secret of the speed lies in its 16 
factory-built sections with steel frames, fiberglass insulation, 
steel outer surfaces, and wood-paneled interior surfaces. The 
two-story home has kitchen, bath, living room, and three 
bedrooms all packed into 1350 square feet of living space. 
Allied Steel Products, Box 50187, Tulsa, Okla. 74150, makes it. 
Price is around $15,000, erected. 


Burglar baffler 

One way a burglar gets through 
a locked door is to remove 
hinge pins. Saf-T-Door puts 

an end to that by securing the 
door's hinge side. It's $1.25 
from Cal American Hardware, 
17921 Sky Park Blvd., Suite E, 
Irvine, Calif. 92707. 


Self-coiling cord 

What's always ready, but never 
inthe way? A new retractable 
extension cord from Thomas 
Sales and Marketing, 
Bloomington, Minn. The 
six-foot cord plugs into your 
wall outlet, adjusts for exact 
length, connects to other 
cords. It's $1.98 and 
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High-pressure water jet never dulls, needs 
no turning radius, cuts in any direction. 
Jet here has been stabilized by a special 
long-chain polymer. Untreated, it would 
flare out in a wide fan, ineffective for the 
job of high-speed cutting. 
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Shuttle table used by McCartney engineers 
to make cuts in test materials is studied by 
author. Pressure, nozzle size, feed rate—all 


are important variables. McCartney does 
not make cutting machines, just the critical 
components for tool manufacturers. 


Newest Cutting Tool.. 


By E. F. LINDSLEY / PS Midwest Editor 


Take ordinary tap water, mix in a 
tiny bit of additive, pressurize to 
70,000 psi, and discharge it through 
a hole .008" to .010" in diameter. 
You'll get a needle-sharp jet that 
looks innocent but is one of the new- 
est and most effective cutting tools 
for some very hard-to-cut materials. 

To see how effective, I went to the 
McCartney Mfg. Co. (an Ingersoll- 
Rand Div.) in Baxter Springs, Kans. 
There, engineers ran corrugated 
board, plasterboard, chipboard, rub- 
ber, foam, even plywood under the 
amazingly versatile jet. It zipped 
through them all and left a narrow, 
razor-sharp cut; no dust, fuss, splat- 
ter, or chips. 

You can do the same work with 
saws, slashers, knives, and similar 
tools; but the water jet brings big ad- 
vantages: 

e No crushing, squeezing, or de- 
formation. 

e No tool pressure to resist; clamps 
needed only to locate the workpiece. 

€ No entry hole or cut. Cutouts 
can start anywhere in workpiece. 

è No sharpening. The water 
“blade” never dulls. 

ө Straight-through cuts; edges 
don't distort as they do under blades. 

ө Waste is carried away with the 
water or sucked away by air stream. 

e Almost no kerf, much narrower 
cut than with the average mechanical 
cutters. 


These abilities are almost self-evi- 
dent if you think of the tremendously 
powerful water jet as a concentrated 
beam like a laser. In fact, the Alton 
Boxboard Co., experimenting with 
techniques to cut heavy paperboard 
for furniture, tried a laser. The water 
jet was cheaper, and better—it didn’t 
char the edges. 

And the jet can cut a square or saw- 
tooth corner, sharp, right to the peaks. 
Saws, even with narrow blades, need 
turning radius. The jet doesn’t have 
to be backed out of a cut; you can 
start, stop, go in any direction. 

How it works. High pressure is the 
heart of the jet cutting system. Mc- 
Cartney has long experience produc- 
ing extreme high-pressure pumps. 
They’ve even made fantastically pow- 
erful, and remarkably precise, presses 
for the formation of industrial dia- 
monds. 

The 70,000 pounds behind the jet 
starts with a 40-hp motor driving a 
conventional, multi-plunger, swash- 
plate-type Vickers hydraulic pump. 
Oil under pressure from this pump 
feeds the intensifier. Hydraulic pres- 
sure acts on a big piston and alter- 
nately shuttles two much smaller 
pistons to concentrate great pressure 
on the water in chambers at each end 
of the intensifier. 

This is a reciprocating action; water 
pressure would rise and fall if it went 
directly to the jet. Hence, an accumu- 
lator between intensifier and jet re- 
duces pressure fluctuations to about 
1000 psi. High-pressure water comes 


Pressure intensifier has 40-hp motor driving hydraulic pump in the 
rear, which feeds central shuttle piston. Rams at right and left 
force water into an accumulator (large tube at bottom). 


Water! 


to the nozzle through an air-operated 
valve that permits instant start and 
stop of the jet. 

Jet-nozzle sizes range from .002" to 
.015". Orifices are highly accurate 
holes in sapphire, a material which, 
so far, has shown no detectable wear. 
This is surprising, since the water 
leaves the nozzle at over 2200 feet per 
second. 

McCartney doesn't make complete 
cutting machines— the possibilities are 
too wide and too specialized. Basical- 
ly, contour cutting to any desired 
shape can be done at rates up to 50 
feet per minute. This depends, in 


part, on how fast the machine can 
move the jet around the workpiece, or 
the workpiece under the jet. 

In straight cutting, trimming heavy 
corrugated board, for example, speeds 
range up to 500 feet per minute. The 
board zips under the jet and is cut 


A needle-sharp jet of water can outcut 
saws, knives, even laser beams 


faster than the eye can follow. Speeds 
over 60 mph are possible for contin- 
uous, roll-fed newsprint paper. 

In all cases—paper, plywood, rub- 
ber, foams, plaster, fabrics, or abra- 
sive papers—the cutting leaves no dust 
or debris. Most dust is entrained by 
the jet and carried to the discharge 
collector. Scrap becomes a slurry—a 
simple disposal problem. 

The volume is small. At low pres- 
sure (40,000 psi) waste water is 50 
gallons an hour; at 70,000 psi it’s only 
25 gph. Remember, this is water from 
which solids could be filtered if neces- 
sary. The water does, however, carry 
a small amount of a biodegradable 
additive that is the real secret of the 
jet’s success. 

Magic polymer: Plain water would 
emerge from the nozzle in a cone, not 
the necessary needle-sharp jet. Mc- 
Cartney engineers ran the cutter for 


Foam rubber soles for 
shoes can be cut at 50 
feet per minute (no pun 
intended). Linear speed 
of jet is fast if the guide 
system can follow the 
shape to be cut. 


First production use of 
jet cutting is at Alton 
Boxboard (left). Dense, 
laminated paperboard 
for furniture is cut 
quickly under jet guided 
by template at far left. 


Intricate cuts—if you want ‘em, the water jet can produce them. 
Notice the zero turning radius and extremely narrow keri cut 
through difficult materials like the foam and fiberboard here. 


me with straight water and it was evi- 
dent that the flared-out discharge 
would be a poor cutting tool. 

A turn of a valve switched over to 
water mixed with a small amount of a 
long-chain, nontoxic, noncorrosive 
polymer. Almost instantly the jet en- 
velope changed from fan-shaped to 
wire-like. McCartney doesn’t say 
much about the polymer except that 
it shouldn’t be a pollution problem. 

How practical is water-jet cutting? 
While I was at the McCartney plant, 
engineers from some giant firms were 
also visiting. The file of investigators 
of jet cutting fattens daily. I saw 
exotic materials from the electronics 
industry, cellular structures from air- 
craft, asbestos and like materials with 
hazardous dust, and squishy stuff like 
eight-inch foam rubber that squirms 
under mechanical cutters. All yield- 
ed cleanly to the powerful jet. 

I suggested that it might be a dandy 
way to slice carrots, beets, or pota- 
toes. The McCartney people smiled 
and said it had been considered, but 
right now they're busy for years to 
come. 
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Kits aren't limited to big boats—the rowing dory above is only one 
of many types of small boats offered in kit form. Here a gunwale 
is being clamped onto а 16'2-foot Dreadnought. Cost? $185. 


Sailcrafter 28, a popular light-displacement racer, is available В Ul It у OU | Se | 
as а prefabricated kit or in various stages of completion, trom ! 


hull and cradle at $1590, to a nearly completed yacht. 


World cruising? The Westsail 32 at left can 
do it. A kit costs from $2063 up, depend- 
ing on how much of the building and as- 
sembly you're willing to do yourself. 


E 


: E : 


Basic kit for 32-foot Coronado, above, costs 
ai $3995 (minus engine and accessories). Luger 
| - makes it, and can supply engine kits апа 
accessories to go with it. 


| | It’s more than saving money 
| —you end up with a boat 
| | crafted to match your dreams 


{ 
ime ERE, By JACK WILEY 


| | aec From a small dinghy to a world 
سے‎ c a РЧ gg se | cruiser— power, sail, or combination— 
FX | today you can get it in kit form. Fiber- 
glass boat kits are not new. What 15 
new are the number and types and 
designs available, in completely pre- 
fabricated packages and off the draw- 
ing boards of such designers as Lap- 
worth, Crealock, McGlasson, Hanna, 
and Tripp. 
Leading companies like Maorgan, 
Columbia, Coronado, Islander, and 


ик: 
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Hull for 32-foot Dreadnou 


ght is a tight fit in this driveway. 
you plan to put your boat together in your driveway, before you 
buy it take careful measurements to make sure it'll fit. 


m -— 


If 


a basic kit. 


Deck and cabin structure are separate from the hull when you buy - 
Before you assemble, read the instruction manual 
thoroughly to make sure you do everything in the right sequence. 


and Get Twice As Much Boat 


Spencer, to name a few, have gotten 
into the kit field, and will now sell 
you parts for a complete boat, built 
to the same standards (and often 
from the same molds) as their fin- 
ished boats. 

Even two world-famous sailboats 
(both ideal for living aboard and 
world cruising) are now available in 
fiberglass and in kits: the Westsail 
32, a trunk-cabin descendant of the 
Colin Archer design with a modern 
sail plan and interior accommoda- 
tions, and the Dreadnought 32, a 
modern version of John Hanna's 
famed Tahiti ketch. 

Within a year from the time the 
first Dreadnought 32 hull came out 
of the mold, 17 builders had started 
work on this dreamboat. The first of 
these, launched not long ago in San 
Francisco, has already made an ocean 
passage to Hawaii. 

Why the big boom? Two things 
bring popularity to kit fiberglass 
boats. Money—a saving of from 30 to 
60 percent of the price of a factory- 
completed equivalent—and the possi- 
bility of custom-tailoring a boat to 
your needs. This is particularly true 
of the interior, where you'll have the 
freedom to build accommodations the 
way you want them, without chang- 
ing the performance or safety of the 
vessel. It's an opportunity to get away 
from the typical berth-stuffed factory 
model. 

And, of course, a kit has it all over 
building a boat from scratch, in sev- 
eral ways. 

First, time: You can spend several 
years doing it all yourself. And at 


some point, often with the end no- 
where in sight, the amateur may give 
up. Not so with the kit builder. The 
hardest part of any boat to build, the 
hull is already completed, and all 
guesswork for finishing the boat has 
been eliminated. A large boat built 
from the ground up often ends in dis- 
aster. The one built from a modern 
prefabricated kit almost never does. 
Your second benefit: price. 

How much can you save? Let's look 
at some examples: 

Trailcraft offers a 1314-foot mold- 
ed fiberglass kayak in kit form for 
$89. The factory-finished equivalent 
would be about $180. Also available 
1s a 14-foot canoe kit for $129, an 18- 
footer for $144, and a 12-foot cross- 
breed canoe boat for $119. АП these 
are complete kits and you even get 
your choice of colors. In each case, 
by doing your own assembly and fin- 
ishing, you save about 50 percent. 

A complete kit for assembling the 
Flying Cloud, a 14-foot sailboat from 
Luger Industries, is $299.50. And this 
includes an aluminum mast and da- 
cron sail A factory-finished equal 
costs over $500. Even larger savings 
are possible on Luger's 15-, 17-, and 
20-foot sailboats. 

Luger Industries also offers a com- 
plete line of powerboats, starting with 
the 14-foot Jamaican, which comes as 
a complete kit (less outboard motor). 
About $400, it is comparable to fac- 
tory-finished craft priced at $800 and 
up. 

For the really ambitious, Luger 
also has a number of larger fiberglass 
powerboats, all in prefabricated kits, 


н 


up to the 32-foot Coronado, for which 
the basic kit (less engine) is a heal- 
thy $3995.50. Still, that's less than 
half the cost of a factory-completed 
equivalent. 

For a larger-size boat, a basic hull 
kit usually costs less than the down 
payment on a boat off the ways. Then 
you can purchase the other compo- 
nent packages as you need them and 
can afford them. (Except for very 
small boats, most manufacturers di- 
vide their kits into a dozen or more 
separate packages.) 

Got any skills? You don't have to 
buy all of the component packages. 
You can supply your own materials 
and use any special skills you have 
(woodworking, machining, upholster- 
ing, or whatever) in place of one or 
more component kits. 

Continued 
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Yachtcraft rigging, shown being installed, 
comes in one of the more than a dozen 
component packages that Yachtcraft can 
supply to go with their boat kits. 
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Interior of Sailcrafter 22 looking forward 
shows large stateroom, modern dinette 


Using this method, it is possible 
to save even more money. For exam- 
ple, by purchasing only the basic hull 
kit for a 32-foot Tahiti ketch, which 
sells for $3800 (Dreadnought Boat- 
works), and supplying your own ma- 
terials and equipment for finishing 
her, you can have a $25,000-$30,000 
world-cruising yacht for $12,000. 

Or you can have a floating home, 
like some kit builders. Jack Wilkin 
of Venice, Calif., finished a Westsail 
32 to the point where she could be 
launched. He is now living aboard 
with his wife and dog in Marina del 
Rey while he finishes the interior. 


seating arrangement, galley with water tank 
and pump, four full-length berths. 


How much skill does it take? Not 
much, providing that you use all of 
the component packages for complet- 
ing the boat. In fact, assembling one 
of the small boats that come in com- 
plete kits makes an ideal father-son 
project, or even a family project. 

Richard Newlean of Vancouver, 
Wash., and his two sons, Bill and 
Dave, took most of a year turning 
their Cascade 42 hull (Yacht Con- 
structors, Inc.) into a beautiful sloop. 
It was a year in which working on 
the boat became a way of life. But 
that year was only the beginning: 
The cruising came after that. 


For larger boats, if you tackle some 
of the building on your own (that is, 
shaping parts instead of merely as- 
sembling them), considerable skill is 
required. And, of course, it will take 
longer. Certainly the savings will be 
greater if you do some of the build- 
ing—so you'll have to decide which 
jobs you want to tackle completely 
on your own and which ones you 
want to use component packages for. 

What tools do you need? For most 
assemblies, besides the basic hand 
tools, you’ll want a portable electric 
drill, a sander, and perhaps a saber 
saw. If you bypass component pack- 
ages and take on some of the con- 
struction steps, you'll need more spe- 
clalized tools. 

What about a building site? A good 
place for building a small boat is your 
garage; and for a large boat, your 
yard or driveway. But then make 
sure there’s room to get the boat in 
and out. And don’t forget you'll need 
several feet of open space all the way 
around the hull. 

No garage, no yard? You can also 
borrow or rent a building site. An 
ideal arrangement is to rent space in 
a do-it-yourself boatyard. These are 
now found in most parts of the coun- 
try and charge about 75 cents to $1.50 
per foot of boat per month. The typi- 
cal yard supplies electricity, water, 
and compressed air, and generally 
tools and heavy equipment are on 
hand for rent also. 

It's usually more convenient—and 
more comfortable—to build under 

[Continued on page 124] 


WHO MAKES WHAT 


The list below includes only companies that 
offer fiberglass moldings for a complete boat in 
kit form on a regular basis. Many other compa- 
nies will sell bare hulls and components from 
their line on special request. Prices (below and 
in the article) are intended only as approxima- 
tions at the time of writing, and, along with 
specifications, are subject to change. In most 
cases prices are F.O.B. from the factory. 


Dreadnought Boatworks, P.O. Box 221, Carpin- 
teria, Calif. 33013 
e 16'6" Norwegian rowing dory (bare hull, 
$185; no components available). 
* 32' cruising (Tahiti ketch) sailboat (basic 
null, $3800; deck, $2000; other components 


available) 
1729 Lake Ave. Box 9104, 


Easterly Yachts, 
Metairie, La. 70005 
e 30° basic sailboat (hull and deck bonded 
together with 4 basic bulkheads in place; fur- 
nished loose are 3 hatches, 8 windows, rud- 
der, $4250; other components available). 
Glander Boats, Inc., R.R. No. 1, Box 140, Taver- 
nier, Fla. 33070 
e 23' sailboat (hull, deck, and cabin, $3100; 
other components available). | 
e 33' sailboat (hull, deck and cabin, $5400; 
other components available) 
Hughes Marine Sales (Huron Park) Limited, 
Huron Industrial Park, Huron Park, Ont 
25' sailboat (bare hull, $1500; deck and 
cabin. $700; other components available). 
e 38' sailboat (bare hull, $5000; deck and 
cabin, $3000; other components available). 
e 48' sailboat (bare hull, $7850; deck and 
cabin, $4550; other components available) 
sae Boat Co., Box 5595, Riverside, Calif. 


® 15’ canoe (complete kit, $130) 

e 17° canoe (complete kit, $140) 

e 13' kayak (complete kit, $100) 
Luger Industries, Inc., 3800 West Highway 13, 
Burnsville, Minn. 55378 


80 | POPULAR SCIENCE 


e 14' sailboat (complete kit, $299) 
E: 14' outboard (complete kit, less motor, 


® also 15°, 16', and 20' sailboats and 17', 
20', 22', 24', and 32' powerboats; accessories 
also available 
McCutcheon Boat Works, Ferry Ave., Charlevoix, 
Mich. 49720 
e 30'racing/cruising ketch (bare hull, $3000; 
other components available) 
Ron Rawson, Inc., 15014 N.E. 90 St, 
Wash. 98052 
e 30'6" sailboat (all fiberglass components, 
$5200) 
e 32' powerboat (write for prices) 
Sailcrafter Yachts (Columbia & Coronado Yacht 
Corp., 275 McCormick Ave., Costa Mesa, Calif. 
92626) | 
e 22' 23°, 25', 28', 36', 50°, and 57' sailboats 
(all materials are furnished for completion; 
any stage of completion from hull only to 
near-finished boat; write for prices and speci- 
fications). 
Sailing Kit Kraft (Morgan Yacht Corp., P.O. Box 
13247, St. Petersburg, Fla. 33733) 
e 22' sailboat (bare hull, $1254; other com- 
ponents also available) 
e 25’, 30°, 33', 34', 35', 40", and 41' sailboats 
(write for prices and specifications) 
Seafarer Fiberglass Yachts, Inc., 760 Park Ave., 
Huntington, N.Y. 11743 
e 7'1" dinghy (rowing model, $168; sailing 
model, $297) 
e 23' sailboat (hull, $950; other components 
available) i: 
e 24', 26', 28', 31', 34', 38', and 48' sailboats 
(write for prices, specifications) 
South Coast Seacraft, Inc. P.O. Box 1674, 
Shreveport, La. 71102 
e 21' sailboat (hull and deck assembled, 
$1595; other components available) 
e 22' sailboat (hull and deck assembled, 
$1595; other components available) 
e 23', 25' and 28' sailboats (write for prices 
and specifications) 


Redmond, 


Bpancer Boats, Ltd., 1240 Twigg Rd., Richmond, 


е 31' sailboat (hull, $3268; hull, rudder, lead 
ballast in place, fuel and water tanks molded 
in, $4985; other components available) 
е 35' 41', 42°, 44' and 51’ sailboats (write 
for prices and specifications) 
асан Inc., Р. О. Box 606, Concordia, Kans, 
13'6" kayak (complete kit, $89) 
12' crossbreed canoe (complete kit, $119) 
14' canoe (complete kit, $129) 
16' canoe (complete kit, $134) 
17' canoe (complete kit, $139) 
18' canoe (complete kit, $144) 
Vineyard Yachts, Inc. Beach Rd., 
Haven, Mass. 02568 
e 21'7" powerboat (basic hull, $2000; deck 
and cabin, $1100) 
e 32' powerboat (basic hull, $4200; deck and 
cabin, $1900) 
Westsail Corp., 177 Monrovia Ave., Costa Mesa, 
Calif. 92626 
e 32' cruising sailboat (hull with main and 
engine room bulkheads, $4200; trunk-cabin 
deck with cockpit, without trim or windows, 


Vineyard 


$2063; other components available) 
Yacht Constructors, Inc., 7031 N.E. 42nd Ave., 
Portland, Ore. 97218 
e 29’ Cascade sailboat (bare hull, $1775; 
other components available) 
e 36' Cascade sailboat (bare hull, $3650; 
other components available) 
e 42" Cascade sailboat (bare hull, $4950; 
other components available) | 
Yachtcraft (Islander Yachts, Inc., 1682 Placen- 
tia Ave., Costa Mesa, Calif. 92627) 
e 23' swing-keel sailboat (hull, cradle, deck, 
$1145; other components available) 
e 24' 26’, 27, 29', 30', 32', 33', 37°. 40', 
44' and 55' sailboats (write for prices and 
specifications) 
Yorktown Yachts, 700 Henry Ford Ave. Long 
Beach, Calif. 90813 
e 33' and 35' cruising sailboats (write for 
prices and specifications) 


A typical fuel system consists of fuel tank, fuel lines, fuel 
pump, fuel filter, and carburetor. The pump draws gas from 
the tank and forces it through the filter into the carburetor. 
The carb meters the fuel and injects it into the air stream. 
This air-fuel mixture is then drawn into the engine by the 
vacuum created as the pistons move down in their cylinders. 
In late-model cars, the fuel system is closed, preventing gaso- 
line from evaporating into the atmosphere. Vapor from the 
gas tank leaves through a vapor separator and is routed to the 
engine, where it's burned. 


Troubleshooting 
Your Car's 


FUEL-VAPOR 
SEPARATOR 


FUEL-TANK- 
VAPOR VENT LINE 


How much do you know about your 
car's fuel system—and what to do 


when it's sick? Test yourself 
with this quiz, the first in a 


series on troubleshooting your car 


By RAY HILL 


Le a o 


1 Engine dies, won't restart 


Two days ago you drove your car to 
the garage for a tuneup. Points, spark 
plugs, and condenser were replaced, 
everything was adjusted to correct 
specifications. 

Last night as you drove away from 
the garage you were impressed with 
the engine's improved performance. 
Then, on the way home, you had to 
detour around some road construc- 
tion. You hit a deep pothole, scraping 
the car's underside, but there was no 
apparent damage to the car, and the 
engine continued to run smoothly. 

This evening as you and your wife 
are driving home from a movie the en- 
gine suddenly dies. You let the car 
coast to a stop and try to restart 1t. 
The engine turns over, but won't fire. 
‘The gas gauge reads quarter-full. Puz- 
zled, you get out of the car and raise 
the hood. 

First, you check the distributor to 
see if it's loosened, permitting the ig- 
nition timing to change. It's tight, so 
you assume the timing's still okay. 
Pulling a high-tension wire from one 


of the spark plugs, you hold it close 
to the plug as your wife hits the start- 
er. А healthy spark jumps the gap. 
Cranking, electrical supply, and igni- 
tion systems apparently are working 
properly. 

Next you disconnect the fuel line 
from the carburetor. Your wife hits 
the starter again. The engine turns 
over, but there's no gas coming from 
the fuel line. 

Now you're getting somewhere! At 
the fuel pump you disconnect the line 
from the gas tank and blow through 
it to check for obstruction. Surpris- 
ingly, you hear air hissing smoothly 
into the gas tank instead of bubbling 
through gasoline. Your startled con- 
clusion: The gas gauge is giving an 
inaccurate reading and the gas tank 
is empty. What happened? 


2 Poor idling 


The spark is hot, a quick check with 
your strobe tells you that the timing 
is okay, and your compression tester 


FUEL SYSTEM 
2) 


ACCELERATOR 
LINKAGE 


CHARCOAL CANISTER 
(STORES FUEL VAPORS 
TEMPORARILY) 


and vacuum gauge show that the 
valves are in good shape. Plugs are 
clean and gapped to spec, but still 
your engine idles poorly. 

That leaves the fuel system. First, 
a general check. 

The screws that hold the carbure- 
tors main body to the throttle body 
are tight, so probably no air is slip- 
ping in to change the fuel mixture. 
To make sure, you squirt a little gaso- 
line around the joint, from an oil can, 
while the engine's running. It doesn't 
speed up, so there's no leak. 

The carburetor is securely bolted 
to the intake manifold, and there’s no 
air leak there, either. Adjusting the 
idle-mixture screw or screws doesn’t 
help. The problem must be on the 
inside. 

You get out your shop manual, and 
following its directions carefully, you 
remove the carburetor from the mani- 
fold and take it over to the work- 
bench. As you begin disassembly, you 
check the idle air bleed to see if it’s 
carbonized or dirty. It’s okay. The 
idle discharge holes are clean. The 

Continued 
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throttle body isn't carbonized, and 
the throttle shaft isn't worn—so they 
can't be causing the trouble. 

You check the float to see if it's 
maintaining the proper fuel level in 
the float bowl (your service manual 
gives proper specs). It is. The float 
needle valve and seat aren't corroded. 
Frankly, you're befuddled. 

What have you overlooked? 


3 Poor acceleration 


You step on the gas pedal to pass 
another car, but instead of surging 
forward, your car picks up speed 
gradually. You don't like remaining 
out in the passing lane longer than 
necessary, so you pull off as soon as 
possible to look for the trouble. 

Standard valve and ignition checks 
reveal nothing, so the prime suspect 
is the accelerator pump. When you 
depress the accelerator pedal to pass 
another car, the accelerator pump 
should spray additional fuel into the 
air stream passing through the carb. 
That’s so you'll get instant accelera- 
tion and won't have to wait a few 
seconds until the fuel flow can catch 
up with the engine's increased fuel 
demands. 

To your surprise, you find that the 
accelerator pump is adjusted correct- 
ly and that the accelerator pump-inlet 
check ball and discharge are function- 
ing. The throttle linkage shows no 
wear, and the float is okay. You check 
the manifold heat valve to see if it's 
sticking. It's not. But something's 
causing that poor acceleration. 

What 1s 1t? 


4 You smell gas 
in the engine 
compartment 


You raise the hood and the carb is 
bathed in gas. A careful inspection 
reveals no cracks in the carb body; 
the screws that hold the main body to 
the throttle body are tight, too. And 
you can't find any loose gasoline con- 
nections. Excessive fuel-pump pres- 
sure could be the root of the problem, 
but since you'd have to take the car 
to the shop to check it, you assume 
for the moment that it's okay. 

That leaves the carb. As you break 
it down on your workbench, you check 
the body gaskets. They're okay. How 
about a high float level? 'That could 
cause a leak. Nope. Float's okay. 

What else could cause the leak? 


9 Acceleration, idling, 
general engine 
performance 

Your engine is performing as if it 
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were an out-of-shape boxer trying to 
make a comeback—badly. The only 
suspicious sign you find looking over 
the engine and the rest of the car 15 
the tailpipe. The inside is wet with 
what appears to be raw gas. Routine 
valve and ignition checks indicate 
that everything is okay there; pump 
pressure seems normal. Prime sus- 
pect: the fuel system. 

What's the first thing you'd check? 


6 Engine won't start 


The spark is okay, so the fuel 
supply is probably at fault. You dis- 
connect the gas-feed line at the car- 
buretor and find that no gas is coming 
out of the line while the engine is 
cranking. You disconnect the feed 
line at the fuel pump and gas pours 
out when the engine cranks. 

Why isn't gas reaching the carb? 


Гы ы: * a Mn 
ка, бай + шг”, 
= oe em 2 o 


Confused? Or confident? Check here to see how your! 
answers compare with what the experts say: 


„чыташ m mom remite ud 


PU amt filter powers left, is dirty. 
Plugged entirely in some places, it restricts 
air flow to the carb; should have been re- 
moved long before it reached this state. 
Clean filter at right permits correct amount 
of air to enter the carburetor. 


ТИРЕСЕН‏ چ س ا س 9 ا ج 


hee „з-й 
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TERE 


1 Remember that pothole? It dented | 
the bottom of the gas tank. Your, 


flashlight will show up the scrape 


marks where it hit the street. Now 
why your engine died is plain. As the 
fuel level dropped, the fuel-gauge 
float in the tank dropped—until it 
around the dent continued to drop. 

But because the float was hung up, 
the fuel gauge continued to sequen 


3 The accelerator pump piston (or 

plunger) leather is too hard, worn, 
or loose on the stem. Replace the ac- 
celerator pump assembly. 


й 


Accelerator-pump er leather (above, liil went esie sued йй when E atus d 
and down its cylinder in the carburetor. Poor sealing means weak suction, poor accelera- 


tion. Pump's return spring should be strong, and should pop back strongly when de- 


pressed with a finger (as at right). 


FUTURE QUIZZES: 


What you can 
expect from them 


4 Prime candidate: a worn float- 
needle valve and seat, or a grain of 
Hirt lodged in the valve seat. Clean 
rand inspect these parts and replace 
them if necessary. 


TTo overhaul a carburetor, dismantle everything except choke and 
throttle valves. Clean all parts (except plastic parts and choke 
bdiaphragm assembly) in solvent, then inspect. Use compressed 


mir to blow out orifices. 


Float is revealed with bottom half of carburetor removed. Proper 
ooperation of sensitive float assembly is essential to good engine 
qperformance. A malfunctioning float can be the basic problem 


iin flooding or leaking carb. 


15,000—that's how many parts there 
are in the average full-size automobile. 
About 10 percent, or approximately 
1,500 of those parts, move—every one 


of them a potential source of trouble. 
We hope our series of car quizzes 
starting in this issue will improve your 
ability to narrow down the possible 
candidates among all those parts when 


F Check the air cleaner first. If it's 
restricted by dirt, it won't let 
enough air into the carb to permit 
thorough burning of the fuel/air mix- 
ture in the combustion chambers. 


justing idle speed. 


Suspect failure of a float-assembly part—n 
of photo), needle-valve (at center), and float—when you smell gas 
fumes in the engine compartment. Service manual for your car 


your car is ailing and, at the same time, 
increase your pleasure in the satisfying 
detective work involved in trouble- 
shooting. Future quizzes will cover 
many areas; among themc-ignition, 
cranking, cooling, lubrication, valves, 
suspension, steering, power train, 
wheels, and brakes. Watch for the sec- 
ond in this series next month. 


6 There's probably an obstruction in 

the fuel filter. Replace the filter. 
If it’s a paper filter, be sure to soak it 
in gasoline for five minutes before you 
install it. 


When is an idle-mixture needle bad? When its point is blunted 
or bent. Needle at top, above, is good. To keep emissions within 
acceptable limits, use an accurate exhaust-gas analyzer when ad- 


eS GRENIER LATENT n omne nem eom Si 


eedle-valve seat (at top 


will provide specs for float-assembly adjustment. 
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From pocket to print: Opening the SX-70 
is a snap. One tug on viewfinder housing 
unfolds camera into shooting position. 
Pressing a latch drops front bed to allow 
film-pack loading (bottom). New 10-shot 
(five on a side) GE FlashBar plugs into top 
of camera (right). A push of the button 
takes picture, pops out print in 1.5 seconds. 
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10 COLOR SHOTS IN 20 SECONDS! 
Inside Story on the 


Dr. Land's marvelous new 
invention is hard to believe— 
but it works 


By ARTHUR FISHER 
Group Editor, Science and Engineering 


|. been astounding friends lately 
with an unbelievable new camera— 
the Polaroid SX-70. 

I just walk over to one of them, pull 
the camera from my pocket, open 1t, 
look through a viewfinder, and push 
a small red button. There’s an im- 
mediate click, a whirr and a whine, 
and within 115 seconds a plastic card 
spits out from the front of the camera. 
It's a white rectangle with a 314-inch, 
blue-green blank square on it. 

I hand the card to my friend and 
tell him to watch it closely. In broad 
daylight, within seconds, like the in- 
visible writing we remember from 
childhood, the first outlines of an im- 
age form. 'Then, magically, the tur- 
quoise field alters and colors appear, 
at first pale, then more and more in- 
tense, until, after a few moments, my 
flabbergasted friend is holding in his 


hand a full-color likeness of himself 

Selí-developing pictures. The print 
that's popped out of the camera is 
bone dry, perfectly clean, and so 
tough you can step on it or immerse it 
in water—even as it's changing before 
your eyes—without harm. 'There's no- 
thing to peel off and discard; no caus- 
tic, messy chemical-laden scraps to 
avoid: It's a *garbage-free" system to 
delight any environmentalist. There’s 
no need to fix the image chemically; 
there's nothing to mount—the image 
is already protected by a plastic coat- 
ing, and the card is a mount. And 
because the film is automatically pro- 
pelled through processing rollers that 
rupture a self-contained chemical 
pod, and then develops outside the 
camera by itself, there's nothing to 
pull, and nothing to time. 

A pocketful of miracles. This film is 
certainly the most fantastic element 
in the SX-70 system, but the rest of 
the package is almost as hard to be- 
lieve. Who ever heard of a folding 
single-lens reflex camera—with no 
prism, yet? Who ever heard of a cam- 
era that does everything except ask 
the subject to look at the birdie and 


Pocket Polaroid SX-70 Camera 


then hands you the picture on a plat- 
ter? Who ever heard of a system that 
allows you to snap-shoot 10 full-color 
pictures and have the prints in less 
than 20 seconds? 

The answer is that no one ever 
heard of such things until the formi- 
dable Edwin H. Land conceived, 
some 30 years ago, what he called 
"absolute one-step photography." 
His quest for that once-impossible 
dream came to fruition in the Polaroid 
SX-70 Land camera. It embodies an 
awesome constellation of technical 
triumphs in optics, dye chemistry, 
and micro-electronics, all distilled 
into a pocketful of miracles—perhaps 
the most fiendishly clever invention 
in the history of photography. 

"Impossible"—but true. Like most 
people who witnessed the first demon- 
strations of the SX-70, I was very im- 
pressed, and said so [ Dr. Land’s “Im- 
possible Dream," PS July '72]. Now 
that I've had a chance to use the $180 
(list) camera, and have unraveled 
most of its secrets, I'm even more im- 
pressed. 

You can judge the performance of 

Continued 


Where's Tony? Picture within a picture (leít) tells film story. 
Print of author's son, reproduced actual size, shows him holding 
a print made seconds earlier. It is a turquoise-colored blank, but 
image will appear ghost-like in 30 seconds, keep on developing 
until virtually complete in five to 10 minutes. Gallery of SX-70 
photos (above) demonstrates virtuoso performance of film. 
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Like magic: Development of print starts 
when it is ejected from camera, continues 
even in bright light until full-color picture 
has formed, Sequence above shows how 


the SX-70 film (price: $6.90 per 10- 
shot pack) by the prints reproduced 
here (some mine, some Polaroid's). 
Colors are far superior to those of 
Polacolor, with better saturation and 
more accurate rendition. Just look at 
those reds! Flesh tones tend toward 
pink under certain circumstances, but 
this is usually not unflattering. (Ma- 
genta is a problem; it shifts toward 
orange.) There is remarkable detail 
in the shadows, and considerable ex- 
posure latitude; speed is about 150. 
These properties, combined with med- 
ium contrast, a resolution of about 40 
lines, and the absence of visible grain, 
give the SX-70 prints an unusual— 
and pleasant—‘‘soft-sharpness,”’ an ef- 
fect the printed page cannot do justice 
to. They also appear to have an un- 
usual, gem-like depth and brilliance. 


process looks at various intervals. Blue- 
green blank card at left is exposed film 
just out of camera. In minute or so, image 
becomes visible with colors beginning to 


Reason? 'The color image lies under- 
neath several transparent layers of 
film, and is seen against a very bright 
layer of white pigment (more about 
the film chemistry later). 

The only real problems I had came 
on a cold day, when I should have 
stuck the film in my shirt pocket to 
develop, but forgot. The result was 
underexposure and color shifts. The 
allowable development temperature 
range 15 considerably greater than 
Polacolor's 60-80 degrees, but when 
the temperature drops below 45 de- 
grees or so the film should be kept 
warm by body heat. The optimum 
development temperature is 72 de- 
grees. (Incidentally, the camera will 
operate from — 20 to 120 degrees.) 

The new SX-70 film has one virtue 
that will become apparent only with 


emerge from turquoise background. Last 
two pictures are at five minutes and 10 
minutes, respectively. Even after develop- 
ment seems complete, prints improve. 


time. It uses completely new, metal- 
lized dyes that are far more resistant 
to fading from ultraviolet exposure 
than Polacolor’s. Indeed, says Dr. 
Land, they give “images that are com- 
pletely stable as far as we know.” 

How does the SX-70 turn out these 
lustrous color images? 

The camera body. Start with an 
empty camera in closed position. It’s 
the size of a fat paperback novel, and 
thus pocketable. The case has top- 
grain leather wrapped around what 
looks like brushed chrome. The ma- 
terial—a new one—is actually glass- 
filled polysulfone plastic with three 
metals (copper, nickel, and chrome) 
bonded on. The combination gives 
high tensile strength, rigidity, and 
low weight—only 24 ounces for the 
whole camera. 


115 all done with 


Intricate innards of new camera are revealed 
by cutaway painting (left). An exposed film 
is emerging between processing rollers, pro- 
pelled by a 12,000-rpm motor linked to a 
precision gear train. Film pack and battery 
are cut away to show printed circuits below. 
At front are the four-element lens, with 
shutter blades between the two rear ele- 
ments; silicon photocell; lighten/darken 


control wheel; and shutter button. In view- 


To open the SX-70, you pull up on 
the viewfinder housing, and the cam- 
era unfolds as pictured in the se- 
quence shown on the first page of this 
story. To load, you press a latch that 
drops the front bed of the camera, 1п- 
sert a film pack of 10 film cards. 
When you flip the drop-front up again 
to close it, you're in for the first sur- 
prise: The protective cardboard cover 
of the film pack is ejected through the 
front of the camera, uncovering the 
first film for exposure. The power 
source: a unique, thin, six-volt battery 
contained in the film pack. You get a 
fresh one after every 10 shots. 

You compose and focus by looking 
through the eyepiece in the viewfinder 
housing. You get exactly what you 
see—as in any other single-lens reflex. 

Flash photos. If the lighting re- 
quires, you can plug a new flash unit 
into a socket atop the front panel of 
the SX-70. Called the FlashBar 10, 
the unit was designed specifically for 


the SX-70 by General Electric. It. 


will fire five shots in a row on each 
side, 10 in all—and each flash is twice 
as powerful as an ordinary flashcube. 
The FlashBar connects to a memory 
circuit built into the camera, which 
eliminates misfires by skipping over 
bad or previously flashed bulbs and 
unerringly selects the next good bulb. 
Distance? The camera will make 
properly exposed flash pictures from 
five inches to 20 feet from the subject. 

The optical system. But the optics 
inside the SX-70 are bizarrely unlike 
ina 
14 


Photomicrograph: For proper ex- 
posure, light from subject is led to 
photocell via fiber optics probe. 


New film has excellent color satura- 
поп апа rendition, adequate con- 
trast, almost grainless structure. 


Wide latitude of film makes it for- 
giving in tough photo situations, like 


this mirror mug shot with flash. 


Close-up attachment can bring min- 
imum focusing distance down to five 


inches, for life-size (1:1) images, 


mirrors: Strange goings-on inside the Polaroid SX-70 camera 


ing mode (below), light from subject enters 
camera through lens, reflects from fixed, 
slant mirror down to Fresnel surface of 
hinged carrier covering film pack. Fresnel 
acts as mirror and lens, bundles light into 
beam and bounces it back off top end of 
slant mirror out of camera through tiny hole 
Light hits viewfinder's concave aspheric 
mirror, which forms image in plane be- 
tween mirror and eyepiece. In taking, or 


exposure, mode (below, center), hinged car- 
rier flips up against slant back, uncovering 
film. Underside of carrier is a plane mirror, 
which fixed mirror replaces in light path. 
Light from lens reflects down from this 
mirror, exposes film. Flexible rubber flap 
attached to tip of hinged carrier seals off 
exit hole at top of camera to prevent light 
leaks. In processing mode (below, right), 
motor and gear train drive exposed film out 
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of camera through small processing rollers, 
which rupture pod containing chemical re- 
agent at front end of card-like print. Chem- 
icals spread between bonded negative and 
positive layers inside film, begin the de- 
velopment process, which continues outside 
camera, in light millions of times stronger 
than original exposure. Meanwhile, hinged 
carrier drops down to cover film pack, and 
camera returns to its viewing mode. 
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A fast game of knock hockey turns to the 
slower, more deliberate гате of bumper 


pool at a flip of the table. Bumper-pool 
table is full-size, sturdy, and easy to level, 


Flip-Top Table: 
Two Games in One 


It’s a two-sided hit—a 
sure-fire center of action 
in any man’s rec room 


By JOHN CAPOTOSTO 


-— pool or knock hockey— 
which is your piece of the action? 
You can take your choice with the flip 
of a table top. 

This unique table sports a regula- 
tion-size bumper-pool table on one 
side and a satisfactory hockey table 
on the other When you want a 
change of pace, simply flip the top 
over and a new game appears. 

Sturdily built, the table features a 
simple but positive locking device 
that assures solid-as-a-rock rigidity— 
so important to a game of pool. The 
flip-top mechanism is so simple even 
a child can operate it. 
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The table is built of pine, both 3/4" 
and 114” stock. The bed is of U.S. 
Plywood's Novoply, an excellent ma- 
terial because of its smooth surface 
and, more important, its warp resis- 
tance. 'The bed size is 32" by 48", 
which is one third the size of a stand- 
ard 4'-by-8' sheet. Most lumber deal- 
ers will sell a third of a sheet, but a 
full sheet costs less than $10. Perhaps 
you'll want to make a couple of extra 
tables, for they make excellent gifts. 

Build apron first. Use 1-by-8 com- 
mon pine, which actually measures 
3A" by 715". If you choose your lum- 
ber carefully, you can eliminate most 
knots. Rip the boards 714" wide, 
make the ball-return cutouts and 
bushing holes, then assemble with 
glue and nails. Use galvanized finish- 
ing nails for tightness if you can. 

Before nailing, size the end grain 
of the end pieces with white glue 
thinned with water. Brush on and al- 
low to air-dry about five minutes. Ap- 
ply more glue full strength, then join 


even on a rippled floor, thanks to special 
adjustable jacks in the table legs. 


the sections. For accuracy, temporar- 
ily nail a couple of diagonals to the 
frame as the glue sets. 

Making the legs. Use 5/4 stock (5/4 
stock measures 11%”). Again, choose 
the lumber carefully to avoid knots. 
The table shown was made of com- 
mon lumber, yet no knots show. Lo- 
cation of the stretcher is important. 
Improperly positioned, it may inter- 
fere with tilting the table. Best way 
to handle this is to make a kraft-paper 
pattern of the leg including the cutout 
for the stretcher (the 144"-by-514" 
rectangle). 

Trace the cutout onto the board: 
then, when assembling, you can use 
the traced cutout to align the stretcher 
on the legs. To keep the legs from 
moving during assembly, drive a cou- 
ple of nails into them. 'Then you can 
drill the pilots accurately at your con- 
venience. 

To drill the holes for the leveling 
jacks into the bottom of the legs, use 

Continued 
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Heavy-duty T nuts support a good portion 


of the table's weight. Drill their mounting 


holes through sub-apron and drive in place. 


Sub-apron goes together with glue, screws, and nails. Use the 
screws to fasten the four main frame pieces and the two cross 
braces. You can get by with nails at other joints. 


Cement cushion rubber to support with the 
end overhanging slightly. Then trim to 
proper length and miter with a sharp knife. 


How to play bumper pool 


Set-up: Five red balls (one spotted 
white); five white balls (one spotted red). 
When you order balls or table parts from 
Armor you'll receive a diagram for lining 
up balls at start of game. 

Game: Opponents each choose a set of 
balls. To start, opponents simultaneously 
shoot at their spotted balls, each trving to 
bank his off cushion to his right into oppo- 
nent's goal. If a player pockets his spotted 
ball, he shoots again—this time at a ball to 
his left. He continues shooting as long as 
he pockets a ball in one shot. lf neither 
! pockets a ball on his first play, the one 


- 
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nearest to opponent's goal shoots first. 
First to pocket five balls wins. 

Penalties: You must not shoot at oppo- 
nent's balls Pocket an opponent's ball and 
it counts for him. Pocket an unspotted ball 
first and your opponent pockets two of his 
own by hand. If a ball leaves table, place 
it in center of bumpers and proceed. 


How to play knock hockey 


Object: To knock the puck into the op- 
ponent's goal. You may score goals by di- 
rect shots or һу a carom played against the 
side or corner banks of the hockey table. 
If you knock puck off table you lose one 
point. To win you must score seven goals 


Rigidity required for a good game of pool 
is added to legs by stretchers. Glue and 
screw them in place—don't use nails here. 


Cushion cloth is stapled to backs of sup- 
ports except at ends, where it ж trimmed 
with a razor blade and cemented in place. 


A bushing lines the hole in apron through 
which the locking bolt passes. 
serves as the pivot point for table top. 


Bolt also 


Cushion-support screws must be left accessible (left). Use flat- 
heads, and countersink them just below the surface. Drill bumper- 
post holes with a spade bit (above right). 


a 14” drill, and be sure to drill square 
and straight, and perpendicular to the 
floor—not at the angle at which the leg 
is mounted. 

To simplify assembling the legs to 
the apron, clamp a 114"-wide cleat 
across the top of the apron to serve as 
a gauge for the leg tops. Drill pilots 
and screw them inside through the 
apron into the legs, using glue and 
11/4," screws. 

Sub-apron. This is a frame similar 
to the apron but made with clearance 
so it will swing freely on its pivot. 
Clearance of 3$" is allowed at the 
ends, 1/32" at the sides. Cut and in- 
stall the bed support to the inside of 
the sub-apron, using a 2l5" gauge 
block to position the support. Tack 
the support in place with brads, then 
screw permanently after drilling pi- 
lots and applying glue. You can toe- 
nail the two cross members, or you 
may prefer to nail from outside the 
support. If so, nail the long side 
pieces to the cross members, then in- 
stall the assembly as a unit. Add the 
ball-box ends and sides. 

Cushions. The cushion supports 


[Continued on page 127] 
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Another in our home-appliance series, this article may be 

^ removed for loose-leaf binding. Press magazine flat on a 
| table, run thumb firmly along center fold, pull out both 
sheets gently. Repeat at continued page for all of article. | 
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Some of the important steps to 


Dy 


Place evaporative unit so it's level on supply 
plenum of warm-air furnace—a must. Tem- 
plate helps you do this and serves as guide 
in cutting opening and drilling holes for 
mounting humidifier body. 


= LEE | 


Removal of front grille and panel allows 
testing and servicing of many parts of this 
model. Notice that the air-heating element 
is visible in the lower opening. 


Service points to check in a console humidifier 


Locate a cold-water line and install the sad- 
dle valve. Self-piercing type shown makes 
its own hole when threaded shaft is turned 
down. If you must drill hole, use hand drill 
(not electric) for safety, 


Ж 


Rear view of this Herrmidifier model indi- 
cates how you can service fan motor, media 


track, and motor. Float rod into tank at- 
taches to water-level indicator. 


Evaporator belt (also called the media) and 
its track are easily removed from the rear 
after panel is removed. Plug (in hand) al- 
lows quick disconnect of unit. 
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Belt can be removed for cleaning in manu- 
facturers solution or white vinegar and 
water mixed half and half. Rinse belt well 
and drain. Handle carefully when dry. 


keep in mind in installing a humidifier on 


Wire up the humidifier by locating junction 
box or fan switch and making connections 
to leads that energize furnace blower motor, 
following wiring diagram with your instruc- 
tions. Also hook up the humidifier-control 


The 14-inch copper tubing for con- 
necting to a water line may be sup- 
plied with the humidifier. If it is, 
make sure there’s enough to reach the 
water line. If it’s not supplied, mea- 
sure the distance between the line and 
plenum. Allow a few extra feet so the 
humidifier may be removed for ser- 
vicing and cleaning. Also buy enough 
wiring to reach the blower motor and 
fan switch on the furnace or plan to 
call in an electrician to make the con- 
nections. 

Tools needed for a typical humidi- 
fier installation usually include a pair 
of small tin snips and a small hand 
drill (not an electric drill). 

The humidistat. It’s sometimes nec- 
essary to adjust the humidity to out- 
side temperature conditions. Experts 
agree that 40 to 50 percent relative 
humidity in a home is ideal under 
normal conditions, but on extremely 
cold nights you may wish to lower this 
to reduce condensation on windows. 

A good rule of thumb: Determine 
the lowest temperature expected, add 
15, and set the relative humidity at 
this figure. For instance, if the lowest 
temperature expected during the 
night is 10 degrees, 25-percent relative 
humidity may be sufficient. 

Your humidistat may be located in 
the living area or on the return ple- 
num or air duct. A different type of 
humidistat is required for each. If 
you opt for the living area, be sure 
you locate the humidistat away from 
such sources of moisture as kitchen 
sinks, dishwashers, etc. Aim for a spot 
where it can sense an average humid- 
ity for most areas of your home. When 
located in the return air plenum or 
duct leading to the furnace, the hu- 
midistat will usually give a fair sam- 
ple of the average humidity. 


unit. 

consult instructions that came with furnace. 
On some, a relay is needed to prevent dam- 
age to motor windings. If you have any 
doubts, call an electrician. 


It's easiest to install a humidistat 
on the plenum; but it does make it 
necessary to go to the basement or 
craw] space to make adjustments. 

Servicing a humidifier. Тһе service 


Evaporator pad is easily removed írom a 
duct-mounted unit for cleaning and ser- 
vicing. Plastic gauge on door front tells you 
when the pad needs cleaning. 


this one. The float visible in the sump 
regulates water flow. This humidifier goes 
between cold- and warm-air plenums. 


What you'll find inside various humidifiers 


With connections made, turn furnace on 
and adjust controls. Check that humidifier 
turns off when fan does. If flushing system 
is used, run bleed-off to a floor drain (not 
outside; it could freeze). 


needs may depend upon water condi- 
tions in your area. Soft water will 
cause little problem with mineral and 
lime deposits, but may form algae in 

Continued 


Float-and-valve assembly are seen in top 
view of atomizing type. This unit is de- 
signed for concealed through-wall mount- 
ing in a home without warm-air ducts, 


Components of this atomizing unit (viewed 
{гот bottom in clockwise direction) are: 
diffusing screen, its retaining clips, motor, 
motor base, and impeller. 


How both types of 
humidifiers work 
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In console evaporative-type humidifier, 
motor-driven evaporator belt slowly passes 
through water in bottom tank. Highly ab- 
sorbent media is saturated before ге- 
emerging. Dry air, drawn through wet belt 
by fan, absorbs moisture (and is filtered at 
same time). This unit also reheats air to 
room temperature before discharge into | 

| room, Other evaporative humidifiers, such 
as duct-mounted units, use variations о! 
this principle. Wetted media may be in 
form of drum, when it revolves through 
sump formed bv tank, or it may be station- 
ary pad saturated from sump or inlet valve. 
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BURNER-MOTOR 
TERMINALS 

| 


WATER 
FLOW 
=i 


LINE | 
LINE unc INLET VALVE 


HUMIDIFIER COVER ' 


In this atomizing humidifier, voltage | 
from fan motor is applied across relay coil 
when fan motor is turned on by fan switch 
on furnace and humidistat contacts are 
closed. Inlet-valve coil, however, is ener- 
gized only when relay contacts are closed 
and burner motor (or gas valve) is operat- 
ing. With such a hookup, droplets spray 
from nozzle when fan runs, but spray turns 

| off with burner. Fan continues to run, so 
warm-air flow through ducts evaporates re- 
maining moisture. Since nozzle design and | 
orifice size determine capacity, capacity 
may be changed by replacing the nozzle. 


Float-valve assembly usually comes apart 
easily for servicing. А screw allows adjust- 
ment of water level. Replace valve if either 
the seat or plunger is damaged. 
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Here's help for solving humidistat problems: Wall-mounted hu- 
midistat at the left should be mounted on wall where it will be 
Duct-mounted type at 
right goes on return-air duct to sample air moisture there. 


subject to average humidity conditions. 


the system, and it must be removed 
periodically. This condition shows up 
as a green or brownish scum in the 
reservoir. Some manufacturers fur- 
nish chemical tablets to help elimi- 
nate the condition. A teaspoon of 
chlorine bleach, like Clorox or Texize, 
added to the humidifier at intervals, 
may help. 

If you live in a hard-water area, 
mineral deposits removed from water 
during the evaporative process will 
eventually appear. 'This is not corro- 


Een 
Switch is easily tested with VOM. Connect 
on RX-1 scale, turn humidifier indicator to 
any position above room level, and the 
needle should sweep to 0-ohms resistance. 


No humidification or 
low humidification 
(also check calibration 
of instrument used to 
diagnose problem) 
pump motor 


Open contacts in humidistat 
No power supply to humidifier 


Furnace fan not operating 


long enough 


Binding media wheel or pad 


Undersize humidifier 


Excessive humidification | 


closed 


Humidifier improperly 
connected to power supply 


Humidifier overflowing 


| Clogged drain 


Capillary action siphoning 


water over case 


Noisy operation 
| surfaces 


Interference from mineral 


buildup 
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Dirty media pad, clogged 
nozzle or impeller 
Clogged float valve or inlet valve 
Binding media or pump motor 
| Open winding in media or 


Humidistat contacts stuck 


| Stuck inlet or float valve 


Loose or binding bearing 


sion, and won't damage the reservoir. 
But if it becomes so severe that me- 
chanical action is impaired, it may 
damage the motor or moving parts. 
The deposits can clog media material 
on evaporative types and the nozzles 
and impellers on atomizing types, and 
clog water valves on both. 

When disassembling a water valve, 
note proper location of each compo- 
nent. Lay out the parts in the order in 
which they're removed. Clean each 
thoroughly with an old toothbrush. A 
pipe cleaner is handy for cleaning 
small passageways and orifices. Be 
sure all parts operate freely. 

On equipment using a float valve, 
look closely at the rubber button and 
orifice that admits the water. Some 
models have buttons that may be re- 
versed when worn (wet soap rubbed 
on the button makes it easy to snap in 
place). On older humidifiers, water 
may have so badly eroded the orifice 
that the button will no longer make a 
tight seal when the float is raised. In 
such cases, consider replacing the en- 
tire float-valve assembly. 

If you remove rollers or media 
wheels from motors, be sure the small 


| Remove and clean as necessary 


Disassemble and clean 

Remove, clean, and oil 

Replace 

| 

Calibrate or replace as necessary 

Check for voltage with VOM—check 
for open fan switch on furnace 

Check setting of furnace fan switch 


Check for mineral buildup or 
| mechanical binding 
| Check sizing of equipment 


Calibrate or replace as necessary 


Check by diagram furnished with 
equipment 


Remove and clean mineral deposit 
or replace worn components 

Clean 

Remove and clean mineral deposit 


Inspect and lube as specified or 
use silicone prease 
Check and clean humidifier 


С SPRING 


tr 1 \ 


Inside a typical humidistat, the knob turns screw indicated by the 
pencil, determining amount of tension placed on sensing strand 
(usually nylon or human hair). When moisture lets strand stretch 
and the spring acts, control switch is de-energized. 


rubber ‘‘slinger ring" on the motor 
shaft is reinstalled. It prevents min- 
eral deposits from creeping up the 
motor shaft and into the bearings. In 
hard-water areas, a humidifier with a 
built-in flushing system will help keep 
down mineral deposits. 

Electrical components. At most, 
there’s an on/off switch, easily tested 
with a VOM; a motor, to drive an 
evaporative media belt through the 
water reservoir (evaporative type), or 
a solenoid that operates a water-inlet 
valve, allowing water to flow across a 
stationary media pad (evaporative 
type) or pass through the nozzle 
(atomizer) or into a pump impeller 
(atomizer); and many models also 
have a small fan motor. 

These small synchronous motors 
and solenoids should be tested on a 
high resistance scale (Rx100) on 
a VOM. If open, they should be re- 
placed. Be sure to check the mechan- 
ical gear train of the motor as well as 
the motor windings. Don't attempt 
manually to turn the wheels or rollers 
attached to the motor. It may damage 
the gear train and make replacement 
of motor components imperative. 

If the humidifier won't operate at 
all, see if power is being supplied at 
the proper time. If not, test the con- 
tacts within the humidistat. They 
should read 0 ohms resistance when 
closed. Many duct-mounted humidi- 
stats won't close at all when humid- 
ity 18 above 40 percent unless a test 
position is provided on the control. 

On some newer solid-state controls, 
voltage must be applied to the humid- 
istat before the contacts will operate. 
The easiest way to test these controls 
is to turn off the power supply, clip 
VOM leads to the incoming line ter- 
minals, then turn on the power supply 
and read the voltage. Repeat with the 
output terminals. 

In most cases humidifiers operate 
only when the blower is operating (al- 
though some suppliers of evaporative 
humidifiers now allow their equip- 
ment to be connected directly to line 
voltage, operating whenever the hu- 
midistat calls for increased humid- 


[Continued on page 118] 
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TEMP CUBE — a Digital 
Indoor/Outdoor 
Thermometer You Build 


A perfect mate for the 
Time Cube, it tells you the 
temperature, inside and out 


By WILLIAM J. HAWKINS 
PS Electronics Editor 


R emember the Time Cube last June? 
Well, now there's the Temp Cube— 
specifically designed to match the 
Time Cube. At first glance, it looks 
like a featureless, shiny black cube 
some four inches on a side. But as you 
watch, it flashes on, displaying the 
indoor—then outdoor—temperature in 
bright, orange-red, inch-high numbers 
that can be read across the room, 
even in total darkness. 

Two switches under the cube allow 
you to program the display for any 
of four different readouts: 

ө Display probe #1: Indoor tem- 
perature is constantly monitored and 
displayed on the face, As the tem- 
perature changes, the cube follows, 
updating its display every second. 

e Display probe #2: Same as #1, 
only outdoor temperature is dis- 
played. 

€ Automatic scan: The cube auto- 
matically scans inside and outside 
temperature every four seconds. Each 
temperature is flashed on for one 
second; between scans the cube goes 
dark for two seconds. 

è Manual scan: This is for the 
bedroom at night, when flickering 
lights can be annoying. Touch the 
cube's top and it will display indoor, 
then outdoor temperature. After this 
sequence, the cube blacks out. 

Converting temp into digits. The 
Temp Cube makes its magic by an 
electronic trick known as analog-to- 
digital conversion. Basic temperature 
information 15 sensed by two thermis- 
tor elements—one inside, the other 
outside. A thermistor is a device that 
changes its resistance inversely as 
temperature varies—as temperature 
goes up, resistance goes down, and 
vice versa. 

The thermistor is hooked into a 
circuit with a power supply and a 
new integrated circuit from Signetics 


called the NE 566, a function gener- 
ator that generates a signal whose 
frequency is inversely proportional 
to applied resistance between two 
points. As temperature goes up, the 
resistance of the thermistor falls, and 
output frequency of the IC goes up. 

To measure IC output frequency, 


i BOARD : 


Plug-in circuit boards 
make cube a modular 
design that's simple to 
construct. Begin with the 
base first and carefully 
check fit as you go along. 
Rubber feet are glued to 
bottom of base to allow 
TRIP switch to actuate. 
Power-supply board will 
tilt in slightly, resting 
against socket bases of 
control board. Display 
board should stand 
straight up, without 
shorting back terminals 
to power board. 
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the cube uses the 60Hz household 
current as a time base. The 60Hz line 
is divided by 6, equaling 10, then by 
10 to equal 1 cycle per second. 

It then counts the number of pulses 
generated by the Signetics IC during 
each one-second period. The circuit 
is designed so that this frequency 

Continued 
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equals the temperature. Two Sig- 
netics chips are used—one for each 
probe. Other ICs on the control board 
determine what function you've pro- 
grammed and convert the frequency 
into a format the display electronics 
can interpret. 

Displaying the results. The display 
board performs several functions be- 
fore the temperature is read out. It 
accumulates the first temperature in- 
formation (inside temperature) from 
the control board and creates a digital 
“‘word’’—a series of electrical pulses. 
This word is stored while the second 
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temperature reading begins to accum- 
ulate. The stored word is then passed 
on to the decoder/driver circuit, 
which reorganizes the pulses to illu- 
minate segments of the display tube. 
After one second, the displayed 
temperature is cancelled and the sec- 
ond reading, which now has had time 
to accumulate, is passed on, stored, 
and displayed. (The cycle continues 
so that while one temperature is dis- 
played, another is being derived.) 
Building it. The Temp Cube is not 
as complex as the Time Cube, but it 
is still not a one-evening job. Take 
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your time, double-checking each 
board at its completion. 

Use +22 bus wire for all point-to- 
point connections, :#24 stranded for 
the exceptions shown. Be sure to 
stretch the bus wire before working 
with it to make all connections short, 
neat, and stationary. 

Photos and drawings are full size, 
зо you can use them for reference 
when cutting the boards, Check the 
exact fit as you go by building each 


section in this order: (1) base (use 
anything but metal), (2) control 
Continued 
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IC9,10—Function E 566 (Signetics) 
1C13, 12-0080 bis Bie. latch SN7475 

CD-7 seg. decoder/ driver SN7447 
T—12.6V @ 2A CT power trans. (Triad F-44X) 
Dis;,2—7-segment display (Mura DA 133) 
$1—2P3T (center off) mini toggle switch 
S2—DPDT mini e switch 
ME beard con button nd pl 

n n rs а ugs 

8—14-pin IC sockets 
7—16-pin IC sockets 
Misc.—Plexigias, perfboard, bus, stranded wire 
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DISPLAY 
BOARD 
314" W x 314" 


board, (3) display board, and (4) 
power-supply board. Make these 
from epoxy boards with hole spacings 
to match the IC sockets. 

Mount S1 and S2 on a small piece 
of epoxy board and use 1/4" standoffs 
to support it from the base. 

The TRIP switch, S3, is the actua- 
tor for the manual-scan mode. Mount 
it so it just touches the surface on 
which the cube is placed. Pushing 
down on the top of the cube then 
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compresses the rubber feet, allowing 
the switch to close. 

Make the Plexiglas box last to in- 
sure proper fit. You can build the 
single unit or, as shown in the photo, 
a double housing for the Time and 
Temp cubes together. 

The Probes. The thermistor net- 
work is made of two thermistors 
sealed in one package and the two re- 
sistors Ra and Rb (these resistors are 
supplied with the thermistor). Con- 


nect them as shown and use the plas- 
tic shipping container as a cover. 
You'll have to make two probes: one 
for inside and one for outside. 

The networks are available through 
Yellow Springs Instrument dealers. 
A dealer who will fill mail orders 1s 
Bordewieck Engineering Sales Co., 
221 Grove St., Braintree, Mass. They 
cost $11 each, including shipping. 

Other component prices will vary 
according to where you buy. Shop 
around for the best price, or consult 
the ads in electronics magazines. Wil- 
liams Electronic Supply, 1863 Wood- 
bridge Ave., Edison, N. J. is one mail- 
order source. 

Calibration. It's simple. Potentiom- 
eter R5 calibrates the first tempera- 
ture and R6 the second. Place the 
probes in a known temperature be- 
tween 10 and 100 degrees F and ad- 
just each pot slowly until the correct 
temperature is displayed. This is 
easiest if you have an accurate con- 
ventional thermometer to use as a 
standard. You can use any function 
mode that's convenient. 

Once calibrated, you'll have to ex- 
periment with different probe loca- 
tions indoors and out. The unit is 
very sensitive, quick to respond to 
temperature changes. So if you see a 
sudden dip in outside temperature, 
don't think the Temp Cube has gone 
haywire. It's probably just a cloud 
passing over the sun. ғ В 


Time Cube plans. If you missed ог dis- 
carded the Time Cube article of June '72 
and want a copy, send $1.25 to: Time Cube, 
Box X, Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


Double container for both the Time and Temp assemblies takes place 
of two individual cubes. Five pieces of Plexiglas make up four sides 
and divider. Inset two ends far enough to accept wood covers glued 
on top. Black decorator air grille slides in grooves in front and rear. 
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By MARSHALL LINCOLN 


Los numbers, street or family 
names, notices, warnings—whatever 
type of sign you need can have a 
natural outdoorsy look if you rout it 
in wood. Routed signs are especially 
suited to residential and rural loca- 
tions, where they're a pleasant change 
from the stark, glossy styles you'll 
find in the hardware store. They’re 
fun to make, too. 

You should have no trouble laying 
out block letters and numbers on 
strips of graph paper. For more un- 
usual letters and symbols, copy from 
book jackets or magazine ads, chang- 
ing sizes to suit your needs, Or buy 
display alphabets that please you 
from an art store. "B 


Rout carefully, starting with a shallow first 
cut, going deeper on a second pass. Stained 
pine will contrast with the letters, which 
are cut through to clean white wood. 


Here's How 
to Make Them 


Quarter-inch graph paper is a big help in 
laying out your sign. Most letters have a 
width-to-height ratio of 3:5, but wide let- 
ters like M and W are almost square. 


Transfer letters from paper to board by 
punching with nail or awl every quar- 
ter inch to form outlines. Use just 
enough pressure to make marks visible. 


EAN a pee 


Paint in letters with a bright color such as 
yellow if you've used redwood or another 
dark stock. Cover the sides as well as the 
bottom of the routed area. 


ug سے‎ a 


Varnish or wood preservative goes on over 
the completed sign for weather protection. 
Don't use too much varnish or you'll get 
a glossy finish that kills the rustic look. 
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1 Tools come 
two tools here), a stapler, and tackless 


installation strips are usually all you'll need. 
Rent the tools, buy the strips. 


Tm. 


Today's wall-to-wall carpets are a final touch of luxury living you can install yourself. 


Install Your Own ae зла 
Wall-to-Wall... ЖОН 
It's Easier Than Ever 


but an ordinary gun works just as well. 
Today's new fibers, tools, and techniques 
let you lay carpets like a pro 


By EDWARD HALEMAN 


aeris hardly a room in the house There are three keys to a good job: 
that isn't getting the wall-to-wall car- The right tools, the right techniques, 
pet treatment these days. If you like апа the right attitude. The tools? You 
the luxurious look and feel of carpets, сап rent them from most retail carpet BEEN" AN 7, 
but don’t want to рау the installation outlets. The techniques? They're Li | " ; ; 
costs—sometimes as high as $3 a outlined here in 12 easy steps. The 9 ыса теве опо ee эр», д, 
square yard—do the work yourself. It's right attitude? Caution. Measure trim the carpet flush with wall and tuck 
not as hard as you think. twice and cut once. the edge behind strip with blunt chisel. 
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2 Tackless strips come pre-nailed in two 
types—one for wood floors, 
concrete. Easiest way to cut the 


with a pair of ordinary tin snips. 


» Nail the strips down around the entire 
3 perimeter of your room. Note here 
that quarter-round base molding has been 
removed from wall tor installation of carpet. 


one for 


Carpet pad goes down next. Pads are 
strips 15 


4 sold in variety of weights and materials. 
' L] 
Ask your carpet retailer to help you pick 


Га 


Lay out the carpet, leaving enough 
overlap to fit around built-ins. Mea- 
sure—twice isn't too often—and cut carpet 
with a sharp knife so it's flush with wall. 


6 


! Need to make a seam? Thermoplastic 
10 seaming tapes and heating iron make 
the job simple. First step: Butt edges to 
be joined, trim to assure a straight seam. 


on the seam 


3. e. LI 


Knee kicker is to stretch carpet flat. 


Adjust dial so kicker's teeth will not 
dig into backing. Long piles take a high 
number; short piles, lower number. 
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1 Place the special thermoplastic seam- 


ing tape under the carpet, centered 


line, Check to make sure 


everything is aligned properly, and proceed. 


the right pad for your installation. 


- 


bx 


Start kicking: Hold tool by neck, hit 
8 pad with your knee to push carpet 
onto tackless strip. Repeat along all edges 
until carpet is stretched tight and smooth. 


Т у SRS 
12 Apply the hot seaming iron directly 
| to the tape. Move iron slowly along 
seam, pressing carpet edges together behind 
iron as you go. A helper makes job easier. 
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p — is the natural action by 
which one fluid, liquid, or gas passes 
into another through a semipermeable 
membrane. By osmosis, oxygen in 
your lungs enters the blood, and nu- 
triments in soil water feed into tree 
and plant roots. А semipermeable 
membrane allows some substances to 
pass but stops others. 

Reverse osmosis is the newest way 
of making high-quality water from 
poorer water. Application of pressure 
to one fluid, in this case the poor wa- 
ter, reverses the normal osmotic flow 
through the membrane. Small re- 
verse-osmosis units are now in use to 
improve the quality of tap water. The 
process holds great promise, too, for 
commercial water purification. 

You can build your own low-output 
reverse-osmosis water improver to 
illustrate the principles and possibili- 
ties of this scientific procedure. It 
will separate water from most of its 
impurities. Parts cost about $25. 

Semipermeable membranes for wa- 
ter treatment are made from cellulose 
acetate and look much like milky cel- 
luloid. Eastman Kodak and others 
are seeking uses for such membranes. 

Barry M. Brown and Elbert L. Ray, 
Eastman scientists, designed our 
homemade reverse-osmosis unit. 

How it works. There's an outer 
pressure jacket and a perforated in- 
ner membrane cylinder. The cylinder 
drains through a pipe at its lower end. 
A pipe plug in the jacket's upper end 
gives access to the membrane cylin- 
der, which threads in or out. The 
cylinder may be removed for mem- 
brane renewal. An inlet and valved 
outlet at opposite ends of the pressure 
jacket allow bypass of water under 
pressure. The parts list (end of ar- 
ticle) shows everything you need. 

The 214” and 2" PVC pipes and 
fittings for the pressure jacket and 
inner membrane cylinder are stock 
items at most pump and pipe supply 
firms. If you cannot find them, sub- 


un 


and tape the paper to the cylinder. 
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First step in making the unit is the spacing of No. 60 holes 12” 
apart in the membrane cylinder. To do this, use a drill press or an 
electric drill. As a guide, scribe lines 1/2” apart each way on paper 


HOW TO BUILD YOUR OWN 


Reverse-Osmosis 


Water Improver 


This homemade unit 
to demonstrate a new 


By RICHARD DAY 


stitute 115" and 3" PVC or ABS pipes 
and fittings, common in plastic drain- 
waste-vent house plumbing. 

Do not combine ABS parts, which 
are black, with PVC parts. Make ABS 
joints with ABS cement. If you will 
want to drink the product water from 
your unit, use only plastic pipes and 
fittings approved by the National 
Sanitation Foundation. These bear a 
small NSF designation. 

Brown and Ray recommend that 
you use the unit only with potable 
water. “There are obviously ingredi- 
ents the reverse-osmosis membrane 
will not take out,” says Brown. Ray 
adds, “Апа faulty construction could 
result in improper functioning.” 

You can, though, get a good under- 
standing of the reverse-osmosis proc- 
ess working with drinkable tap water 
and additives. 

If getting sailcloth is a problem, 
substitute any closely woven porous 
cloth available in a yard-goods store. 
The rubber bands are like those used 
by rural mail carriers to bundle let- 
ters. Everything else is sold at most 
hardware stores. TFE tape is Teflon 
tape for use in place of pipe com- 
pound on threaded pipe connections. 

You can get two semipermeable 


uses an Eastman membrane 
way of producing good water 


cellulose acetate membranes of the 
size needed by sending $15 to East- 
man Chemicals Products, Plastics 
Div., Kingsport, Tenn. 37662. Ask 
for RO-98 Reverse Osmosis Mem- 
brane EDU Kit. Only a limited sup- 
ply of these kits is available, so orders 
will be filled on a first-come, first- 
served basis. Orders received after 
February 15 will be returned to 
sender. 

Making your unit. First cut all ma- 
terials to size. Have a plumbing shop 
drill and tap the holes if you don’t 
have the taps. Run the threads in 2” 
on one end of the 5" brass nipple. Re- 
move the threads on both 2” PVC 
plugs so they slip snugly into the pipe. 
We used an engine lathe, but any 
power sander would work. If the 
plugs haven’t square hubs, hacksaw a 
slot across the untapped plug. 

Turn out the inside shoulder of the 
215" plastic-to-steel adapter flush 
with its inside threads. Again, a lathe 
works best but a half-round or round 
file also works well. Drill No. 
holes on 15” centers throughout the 
2” PVC pipe, leaving 1” bands at each 
end undrilled. 

Start assembly by wrapping TFE 
tape around the threads of the 4” 


Cut a piece of sailcloth into a rectangle measuring 712” by 24". 

Roll this heavy canvas around the membrane cylinder after spread- 
ing PVC solvent on both ends of the cylinder and the cloth. Place 
rubber bands around the ends while the solvent sets. 
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Turning the valve at the top of pressure jacket (right), the author 
controls water flow through the water improver. Compressed-air 
tank (a garden sprayer) is used to pressurize the raw water. The 
product water drips into container below the unit. 


brass nipples and installing them. In- 
stall the flow valve the same way with 
the third brass nipple extending from 
it. Use the !4"-by-3$" bushing if a 


larger hose must be attached. a slight twist. 


reach into the fitting. Brush solvent 
lightly inside the fitting to its shoul- 
der depth. Do not brush out. Assem- 
ble pipe and fitting immediately with 


Join PVC pipes and fittings with 
solvent, brushing it around heavily 
outside the pipe end as deep as it will 


Cement the 21%” cap on one end of 
its pipe. Cement the 215" adapter to 


the other end. Install both 2" plugs in 


the drilled 2" pipe: Screw the 5" 
brass pipe in the tapped 2" plug by 
its shorter threads. 

Glue sailcloth around the 2" pipe 
with a thick coating of PVC solvent. 
Its purpose is to create a smooth base 
for the membrane without sealing off 

Continuecd 


Spread continuous Duco cement bead '4" Roll fiberglass screening around the mem- 
inside marks and on cylinder ends. Roll up brane cylinder like this and snap on the 
membrane. Treat other side of cylinder five rubber bands to hold it in place. The 
same way, roll up membrane for tight seal. screening protects membrane from damage. 
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To glue on membrane, lay its active side 
down on soft surface. Center cylinder on 
it, sailcloth joint down. Roll up one side of 
membrane, mark cloth where edge comes. 


the No. 60 holes that you drilled. 

Gluing the membrane is tricky. 
Ends and center seam must be water- 
tight. Folds, tears, and cuts in the 
membrane will permit leaks and de- 
stroy the effectiveness of your RO 
water improver. 'To glue successfully, 
spread the membrane on a clean, flat, 
soft surface, its glossiest, active side 
(specified on the RO-18) down. 

Lay the 2" pipe across the middle 
of the membrane with the sailcloth's 
lengthwise seam down. Wrap one 
side of the membrane around the tube 
and mark its position on the sailcloth. 
Roll it back and apply a continuous 
bead of Duco cement !4" from the 
edge mark; same at both ends of the 
tube. Roll the membrane up over the 
glue and seal it. Be sure it 15 stretched 


Slide the membrane cylinder into pressure 
jacket. Before all the way in, TFE-taped 


threads will start into hole tapped in cap 
at other end. Screw in cylinder tightly. 


as smoothly and evenly around and 
along the tube as you can get it. 

Glue the other side of the mem- 
brane including the lengthwise seam. 
Inspect, and use more glue on any 
doubtful joints. Let dry one hour. 

Wrap the membrane in the fiber- 
glass screen to protect it. Fasten with 
five rubber bands, evenly spaced. In- 
sert the membrane cylinder into the 
pressure jacket. Wrap the threads on 
the 5" brass pipe with several thick- 
nesses of TFE tape. Screw the cylin- 
der in as far as it will go using the 
square hub or saw slot on the pipe 
plug to turn it. A putty knife is 
handy for turning a saw slot. 

Install the 215" threaded pipe plug 
in the end of the pressure cylinder 
after wrapping it with TFE tape. 


Test water by taking ohmmeter readings be- 
fore and after treatment. Tape leads to- 
gether for equal spacing in tests. Coat 
upper half of each prod with Duco cement. 


Suds test shows how the 
hardness of water was re- 
duced by treatment in the 
reverse-osmosis water im- 
prover: Treated city water, 
at right, compares tavorably 
with distilled water. Note 
the low suds line of the un- 
treated water in the bottle 
at center of photo. 


Test results author got from his RO unit 


WATER TESTED | RAW (ohms) _ TREATED (ohms) | 
LBewed distilled”  — 3 J #9 | — .  __ 
_Mountainspring  — | 60 . | 72 »  ^— . 


Heavily chlorinated spring 


(sodium hypochlorite) 


San Diego city 


| sat G4 tsp./gal)_ | 49 — Jo — 


Detergent (1 tsp./gal.) 


35 (smells & 
tastes of Cl) 


35 (very hard) 58 (very soft) _ 


(13%” suds 


56 (СІ reduced | 
to normal levels) 


` 74 (no suds, 
| good taste) 


| layer) 
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Build a wood stand and mount the RO 
unit in it. The 5" brass pipe slips 
through a hole in the two-by-four 
support block. Hold the top with a 
wrap of filament tape. 

Using the unit. Cut off the outside- 
threaded end of а 14" garden hose 
and clamp this to the pressure jack- 
et's inlet nipple. Turn on the water 
and adjust the brass bypass valve for 
a flow of about 1% pint per minute. 
Continual flow-through of water is 
important. Check for leaks. 

Soon product water will begin drip- 
ping from the 5" brass pipe. If the 
flow is greater than three drops per 
second and if ohmmeter tests (de- 
scribed later) show no lessening of 
conductivity between raw water and 
product water, there is a leak in the 
membrane or one of its glued joints. 
Remove the membrane cylinder, strip 
off the membrane and sailcloth and 
start over with fresh sailcloth and 
your spare membrane. 

I learned the hard way that the RO 
membrane cannot be allowed to dry 
and then be used again. Brown and 
Ray explain that drying destroys 
most of the membrane's flux, its abil- 
ity to pass product water. As a result, 
water collection falls drastically after 
it is once dried. 

Making tests. Attach the unit to a 
pressurized garden sprayer with its 
reservoir filled with salt water or de- 
tergent water, and you can test your 
water improver with real roughies. 
'This demonstrates the use of reverse 
osmosis in the reclaiming of polluted 
water. Don't exceed pressure limits 
of the PVC pipe, though, or you'll 
blow the whole thing. 

We learned a few other things in 
early tests with our RO unit. For one, 
it didn't improve seawater at all. 
Brown and Ray explain that the os- 
motic pressure of seawater 15 about 
300 psi. We didn't stand a chance 
with a working pressure of only about 
50 psi. Units to treat seawater use 
extremely high pressures. 

Even with a low pressure, however, 
you can test your RO's salt rejection. 
Make a low-concentration salt water 
by adding three teaspoons of table 
salt to four gallons of water. Our re- 
sults with this solution are shown in 
the table. Collection was slow be- 
cause of the small difference between 
our working pressure and the solu- 
tion's osmotic pressure. 

To compare waters before and after 
processing, use an ohmmeter with its 
two leads taped together by their in- 
sulators. This spaces them the same 
distance apart for all tests. When test- 
ing, the leads must be immersed in the 
water exactly the same distance each 
time, and the container should be the 
same, too. High ohm readings indi- 

[Continued on page 126] 


Thinking about 
buying a1973 car? 
Is free book can help you 
make the right choice. 


We listen. And we know that selecting 
the right car can be a complicated 
business. And if you don't select the 
right engine or axle ratio, or tires, you 

could become an unhappy owner. 

So we're offering a free book to 
anyone thinking about a new car. 
Any new car. 

Its the 1973 version of Car 
Buying Made Easier. (We had re- 
quests for nearly a million of the 
1972 version.) 

The first part is about cars in 
general: the different models, 
styles, engines, options. 

And much more. As the 
cover shows. 

The second part is all about 
1973 Fords, Mercurys and Lin- 
colns: the specifications. fea- 
tures, even prices. 

In other words, this book 
gives you facts which can help 
you become a smarter car 
buyer. 

Ford Motor Company 
and participating Ford and 
Lincoln-Mercury dealers are 
committed to a common 
goal. No unhappy owners. 

And one of the ways we'd 
like to prove it to you ts 
with our free book. 


Our goal: 
No unhappy owners. 


..has а better idea 


If the postcard coupon for our free book has been torn out write: 
Ford Motor Company Listens, P.O. Box 1958, The American Road- TP, а | 
Dearborn, Michigan 48121 (we listen better) 


JANUARY 1973 


107 


1 Mel ш, 


PEE ECTS AH iur ЛАН ND риа а ДИ 
PER Y PRE ы н Pg: ч M MOV ПЕРЫМ ў VUE 
EXT. f А yw Pak FRA a 6. PEL КТЕ 


` 1 il 
\ | 


x 


i ж. = 
1 = “ae 
Жез А! 
= o жав 


= Au. 
КТЕ. 


>ш | 
Eos £u. 
Е Wave)! 


: 3: 
ma Ar." 


saa f Г", Le 
c. 


‚ РК” 


— 
= ج 


Get away from the crowd. 
Get the flavor you want in 
Old Gold Filters. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. | 20 то. “tar” 13 mg. nicotine 
av. per cigarette, FTC Report Aug. 72. 


FOR MORE WINTER FUN 


Strap On Your 
Snowshoes 
and Backpack 


Snow-trekking is great when you're well 
prepared for it. Here's an expert's advice 
on how you can enjoy this cold sport 


By E. P. HADDON 


WW nerever there's snow, cross-country treks and winter 
campouts have mushroomed into a booming sport. 

It's not exactly a new fad—I’ve been doing it for more 
than 40 years. But snow-trekking is enjoying unprece- 
dented popularity because new space-age gear, combined 
with a little know-how, enables you to enjoy back-coun- 
try wilderness outings in frigid temperatures that would 
have kept pioneer woodsmen shivering over their fires. 

Let me share some of my know-how with you, along 
with some tips on up-to-date equipment for snow-trek- 
king—and maybe you can join this popular sport, too. 

Clothing you'll need. For extended trips, my packs 
weigh out at about 50 pounds. My clothing is warm 
enough to help me survive an emergency without the 
need to build fires. And I've found that it's better to wear 
several lightweight garments than a single heavy one. 

The best vests and parkas for this sport are made from 
nylon filled with down. I've found down to be the most 
efficient insulation available, ounce for ounce, and it can 
Author E. P. Haddon is former chief of visual information for the be compressed to small dimensions for carrying. Yet it 
U.S. Fish and Wildlife Service. He has worked throughout Alaska returns quickly to its original size. 
documenting Eskimos and traveled widely in the high Rockies. Since being pinned down by a blizzard overnight in 


Tents designed for snow camping come Cutting snow blocks with a carpenter's saw Small camp stove is handy for cooking 
with tunnel entrance that can't freeze up. makes construction of a windbreak for warm meals for winter campers—and for 
Under really severe conditions, zippered camp easy. Some outdoorsmen build snow- melting snow into drinking water. Meals 
openings сап be difficult to open and close. block igloos, preferring them to tents. of one-dish variety minimize cleanup. 
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New Mexico's Sangre de Cristo Mountains, I've consid- 
ered Sierra Design's 60/40 parka the most versatile for 
winter treks. It has many self-sealing pockets for hold- 
ing everything you need for overnight survival—extra 
wool socks, mittens, folding saw and knife, a cup, and 
some survival foods. Keeping these basic things on your 
person is essential when you're out in the snow. 

When I found myself stranded in the blizzard, I was 
glad I had stuffed my pockets. After scooping out a 
trench with a snowshoe, I took out a folding pocket saw 
and sheared off enough boughs from a nearby tree for a 
roof, which I sealed with snow. More boughs made an 
insulated floor I could sit on in this crude snow cave. 

Then I built a fire at the entrance and used the emer- 
gency rations in my pockets for a meal. I quickly melted 
enough snow in the cup for hot chocolate. A single packet 
of Turblokken Norwegian compressed food provided 920 
calories. Afterwards I covered myself with a two-ounce 
Space Rescue Blanket, which also came from a pocket, 
and settled down to a night's sleep. | 

Choosing footwear. This is perhaps the most important 
gear for snow-trekking. The type will depend on the ter- 
rain you travel. Most hikers who climb above the timber- 
line prefer heavy cleated Vibram-soled hiker boots, using 
nylon gaiters to keep snow out of them. Crampons help 
give better footholds on ice. Other outdoorsmen prefer 
hunting boots or pacs. These are worn with two pairs of 
woolen socks, and it's important to carry an extra change. 

Picking a snowshoe also depends on terrain, but most 
winter hikers use the same type for all their travels. For 
long hauls with big packs on soft snow, 10-by-58-inch 
Trail Shoes with turned-up toe are superb. But after hav- 
ing been weaned on these long shoes, I unexpectedly 
found myself attached to over-wide bearpaws. The 
shorter bearpaws proved far more maneuverable in dense 
timber and thickets. My current favorite is the 10-by-36- 
inch Green Mountain bearpaw. 

When it's necessary to walk over ice, my kit includes 
instep crampons. These needle-sharp points are easily 
strapped to boot soles or snowshoes to provide safe trac- 
tion. You'll also find that using snowshoes is more en- 
joyable when they have trouble-free bindings. 

Snowtreads, which are relatively new, can give you 
much the same footing. They’re only 144 pounds each, 
and I've carried a 50-pound pack through the Pecos Wil- 
derness while wearing them. 

Goggles and mittens. Sun goggles are absolutely essen- 
tial for snow travel. Continued glare can cause snow 
blindness, or severe headaches. Once while I was fum- 

Continued 


Sun goggles are a must to prevent snow 
blindness and headaches from glare. The 
hooded parka and polyfoam mittens will 
keep you warm in sub-zero temperatures. 


shoes, 


Snow-trekkers traveling long distances with 
heavy loads prefer turned-up-toe snow- 
Bearpaws, without these toes, are 
more maneuverable in thick timber. 


When —i light, some campers use "elephant foot" sleeping 
bags, which come up to the waist, and wear parka to keep the 
upper torso warm, "Elephant foot" weighs a mere 26 ounces. 


EXT cns 


Fire- -Starting is made easier with Fité Ribbon, solid-fuel tablets, 
candles, compressed sawdust, or newspaper that has been boiled 
in paraffin. Waterproof matches are important, too 


The complete snow-trekker carries every- 
thing he needs for comfort in zero tempera- 
tures, Polyfoam mukluks—nearly weightless 
—warm feet. Shovel aids camp -T 
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12-volt battery, ^*»-hp 


Travelectric has 
motor. Circuit breaks if you crash. 


PERSONAL-USE REPORT 
Easy Ridin' on an 
Flectric Scooter 


Would you believe a 56-pound, fold- 
up, pollution-free electric scooter 
(with built-in battery charger) that'll 
go four miles on one “tank”? 

No? Neither did I, so I took a ride 
on the Travelectric. At $395, I thought 
it would be an expensive toy. It's any- 
thing but. It faithfully performed— 
around the block, through the park, 
and in a furniture factory with “wind- 
ing roads." When Iran out of juice, I 
just-plugged it in. 

It has two speeds: low (three mph) 
and high (six mph). I actually 


climbed fairly steep hills in high. 
Two small gripes: The wheels are 
a little small, and the platform's too 
narrow. Comes with removable seat 
and tote basket. James Research Co., 
Glen Cove, N.Y. 11542.—Doug Garr 
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Instrument panel features battery gauge, 
charge lamp, circuit-breaker set, and fuse. 
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Strap On Your Snowshoes and Backpack 


[Continued] 


bling with cold fingers to change film 
on a high mountain pass, strong winds 
swept my goggles and a glove into ob- 
livion. Since then, I've always carried 
extras. And taking a lesson from the 
Eskimo, my mittens are always con- 
nected to a cord suspended from the 
neck. I use elbow-length polyfoam 
mittens made by Ocate. 

Choosing and using a tent, Camp- 
ing out in the snow requires owning а 
good, easy-to-set-up tent. When prop- 
erly pitched, today's lightweight tents 
provide surprisingly snug shelters 
that resist wintry winds. Here's how 
to put one up that will keep you warm 
and comfortable. 

Stamp the area to compress snow 
where you plan to place the tent. 
Lash four saplings together to sur- 
round the tent at floor level and pro- 
vide a firm support on all sides. 
Shafts of timber driven into the snow 
diagonally at each corner provide ad- 
ditional anchgrage. If the winds are 


really strong, it may also be advisable 


to bank with snow. 

Tents designed specifically for use 
in snow usually have aluminum poles 
on A frames that fit into grommets at 
floor level to prevent their sinking into 
the snow. The upper walls of tents 
are made of breathable nylon, and the 
fly is made of coated nylon to protect 
against wet snow and strong winds. 
Some snow tents have vestibules at 
one end for storing packs. 

Mountain tents made by Gerry, 
North Face, Alp Design, and Sierra 
Design have a zippered entrance in 
one end and a tunnel in the other. 
Pitched end to end, the tunnels con- 
nect to permit free passage of occu- 
pants. They also have waterproof 
floors with zippered cook holes that 
permit you to cook inside without 
danger of spilling food on the floor. 
Of course, tents should be adequately 
ventilated when stoves are used. 
There are sleeve ventilators in these 
mountain tents. 

Sleeping bags. To sleep comforta- 
bly in really cold weather, good ones 
are a must. Here again, the finest 
are made of nylon filled with down. 
You'll also need a polyfoam mattress 
or Ensolite pad for insulation beneath 
the bag. When down is pressed flat 
against an ice-cold tent floor it doesn’t 
insulate. Air mattresses used in sum- 
mer are cold when used on snow. 

For really light traveling, I use an 
Ocate Venture I tent—barely three 
pounds in weight. And I substitute a 
North Face “elephant foot" sleeper 
that comes just above the waist and 
weighs a mere 26 ounces. My big 
hooded down parka serves as the up- 
per portion of the sleeping bag. But 


this combination isn't nearly as com- 
fortable as a full sleeping bag. 

Гуе made some tests with the new 
polyfoam sleepers that are being used 
increasingly. One night when the 
temperature was 15 below, my Ocate 
sleeper slid outside a snow cave and, 
without knowing it, I slept comforta- 
bly under a blanket of fresh snow. 

Some friends of mine don't believe 
in tents. They use a carpenter saw to 
cut snow blocks, which are fashioned 
into igloos or snow caves. These are 
surprisingly warm shelters in the 
Snow. 

Take a good compact stove. Here’s 
another must for winter camping. 
Oldtimers traveled without stoves, 
but when winds are real strong, or for 
cooking above the timberline, they’re 
invaluable. Besides cooking your 
food, they’re great for melting snow 
into drinking water. Some winter 
campers mistakenly allow themselves 
to get dehydrated. Make sure you 
melt enough snow for adequate drink- 
ing water. 

For starting other fires, there are 
many methods. One of the simplest 
ways is with a Mautz Fire Ribbon. It 
is squeezed out of a tube and burns in- 
tensely at the touch of a match. Can- 
dles or solid-fuel tablets are better 
than matches alone for starting fires. 
Some campers boil small rolls of news- 
paper in paraffin to produce easy-to- 
light torches. 

What do you eat? Weekend outings 
offer no great weight-carrying prob- 
lems, so you can bring along steaks, 
French fries, and other delicacies. 
But for lengthy trips, careful menu- 
planning is a must. The lightweight 
freeze-dried foods put out by Wilson, 
Armour, Richmoor, Trail Chef, and 
Chuck Wagon are some of the best. 
Choose items that provide energy and 
body warmth. And stick with one- 
dish meals that conserve fuel and sim- 
plify dishwashing. 

For breakfast use Tang or other 
fruit drinks served hot. Instant choc- 
olate provides more warmth than cof- 
fee. Prepackaged instant oatmeal, 
Bacon Bar, or other cereal breakfast 
gives you all you need for energy. 

Precooked bacon, beef bars, dried 
beef jerky, nuts, cheeses, and fruits 
are excellent for munching on the 
trail. Freeze-dried steaks and chops, 
or dried one-dish meals mixed with 
water, provide quick, filling dinners. 

With this kind of equipment and 
food at your disposal, you'll be living, 
not merely surviving. Winter camp- 
outs will challenge your ingenuity, 
whether you're a trail-hardened pro 
or a tenderfoot, and provide you with 
memorable outdoor experiences. Ei: 


Meetthe neighbors 
you never knew you had. 


They're people very much like your other neighbors. 
Businessmen and maintenance men. Lawyers. Doctors. 
Bakers. And patternmakers. They live in your community. 
They work for your community. 

They're your action neighbors in the Army Reserve. 
The kind of neighbors you'd like to meet and get to know. 

They serve the community as they serve the nation. 
They get involved in more community projects than just 
about any other single group of people in the nation. 

Like running hospitals on weekends, building parks 
and summer camps, and solving local environmental 
problems. 

The Army Reserve. An opportunity to learn a skill, 
earn money in your spare time, and meet neighbors you 
never knew you had. 


"$ Army Reserve Opportunities 
Е P.O. Box 6834 
* Philadelphia, Ра. 19132 


Tell me more about how the 
\rmy Reserve pays. 


Name 


Address 


РИШЕ ЕН‏ ت د ا 


Inside Story on the Pocket Polaroid SX-70 Camera 


camera. The design does away with 
the traditional, hefty penta-prism by 
using a mirror-folded light path. Те 
lens, four mirrors, and an eyepiece 
took years of computer calculation. 

Light enters the SX-70 through a 
glass four-element lens made for Pola- 
roid by Corning Glass. It is remark- 
ably short—0.4 inch from front to 
back—to keep the camera thin when 
folded. Yet it has a focal length of 4.6 
inches and focuses down to 10.2 inches 
to give 1:2 magnification (five inches 
with a close-up accessory). The 
secret: the front element moves back 
and forth (less than 14 inch) to focus. 
A two-bladed electronic shutter lies 
between third and fourth elements. 

In the camera’s reflex viewing 
mode, light then travels to a fixed flat 
viewing mirror made of aluminized 
glass, against the camera's slant back. 
The mirror is a trapezoid— wider at 
the bottom than at the top, because of 
its angle to the light beam focused by 
the lens. This mirror reflects light 
down to an extraordinary Fresnel sur- 
face that is actually the upper side of 
a carrier now in its down position. 

This Fresnel serves as both focusing 
surface and mirror. It is a flat, alumi- 
nized plastic sheet, exactly the size 
of the finished picture, and lies just 
above the film plane. It has 200 
grooves per inch; the top of each 
land between grooves is roughened 
with three tiny ripples, providing the 
equivalent of a ground glass. But the 
Fresnel is negative decentered: It 
gathers the light from all over its sur- 
face into a concentrated off-axis bun- 
dle and beams it off one end of the 
fixed mirror and out of the camera 
body through a hole 1/10 inch across. 

'The light beam now passes through 
two crossed metal slits (not shown in 
our diagrams) to correct the severe 
astigmatism that has been introduced 
by its perilous travels. It strikes an- 
other unique mirror in the viewfinder 
housing, a concave, aspheric alumi- 
nized plastic surface. This distorts 
the image like a fun-house mirror to 
correct for the fact that the light has 
hit it from below the mirror’s axis, or 
center-line. The mirror’s shape, a sec- 
tion of an ellipsoid, is “the wildest 
shape in the world,” according to Dr. 
Land. To design it, scientists used up 
215 years of computer time. 

Finally, an aerial image is formed 
half-way between this aspheric mirror 
and the magnifying eyepiece, and this 
is what you see. 

Looking at a ray diagram of this 
aspheric, asymmetrical system, where 
the classical laws of optics seem to be 
violated, is enough to give a physicist 
the blind staggers—but it works. The 
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correctly oriented image you see is 
very bright, although the lens has a 
maximum aperture of f/8, and it is 
relatively easy to focus. 

You push button, we do the rest. 
When you push the red electric shut- 
ter button, a remarkable series of 
events unreels within the SX-70. It's 
all over in 1.5 seconds, but the se- 
quence is so Rube Goldbergian that it 
takes far longer just to list what hap- 
pens, much less describe it. 

First, you switch on a solenoid that 
powers the motor for a burst of activ- 
ity in which the shutter-diaphragm 
closes. The hinged carrier lifts up to 
take the Fresnel mirror out of the 
light path and unmask the film for ex- 
posure; the underside of the carrier 
has a flat, trapezoidal taking mirror 
that deflects light from the lens down 
to the film. Power is supplied to the 
ultrasensitive silicon photocell, which 
reads the light from the scene and sig- 
nals the shutter, already opening 
again, to close down to the correct 
aperture. Logic circuits determine 
the combination of aperture and shut- 
ter speed: from f/8 to a pinhole f/90 
and from about 1/100 second to as 
long as 20 seconds. They also dictate 
a delay of 8-10 milliseconds between 
the mirror coming to rest and the ex- 
posure, so that vibrations have a 
chance to be damped out. Then the 
diaphragm closes completely. 

(If a FlashBar is used, the pho- 
tocell does not operate; instead, 
exposure is determined by camera-to- 
subject distance as read by the focus- 
ing unit.) 

Now the motor is energized again: 
It engages a "pick" that shoves the 
exposed film card toward the process- 
ing rollers; it starts the rollers turning 
so that the film is ejected; and it 
cranks the hinged carrier down to 
cover the new film coming up into 
position. When the print has passed 
through the rollers (it remains pro- 
truding from the front of the camera 
like a sassy blue-green tongue, but 
will be pushed off if you take another 
shot), logic circuits tell the solenoids 
to power down, the motor stops, the 
diaphragm opens, and the camera is 
in the viewing mode again. 

All in 1.5 seconds! ! 

The chemical darkroom. How does 
the film develop itself in the light 
without fogging the grains of silver 
halide not previously exposed? The 
film card is a unique “chemical dark- 
room" consisting of 17 chemical lay- 
ers, some only a few ten-thousandths 
of an inch thick, sandwiched between 
a tough, transparent mylar film on top 
and an opaque acetate backing. The 
processing rollers rupture a three-part 


Six-volt, wafer-thin battery, here removed 
from empty film pack, is foil packet holding 
four carbon-zinc cells in layers, It must 
power 10 shots, has reserve for 150, 


pod (at the bottom of the card) con- 
taining a mere 0.5cc of chemicals, 
and spread them between the lower 
negative layers and the upper positive 
layer, which will actually receive the 
dyes that form the image. (Any ex- 
cess goo is trapped ingeniously in a 
cellulose strip at the other end of the 
film card.) 

About half the content of the pod is 
titanium dioxide, a white pigment 
that will form a highly reflective back- 
ground for the final image, which is in 
effect a transparency because it is 
formed on the back of the clear mylar 
top sheet. Together with a turquoise- 
colored opacifying agent—an alkali— 
the titanium dioxide forms a chemical 
curtain that protects the still-sensitive 
negative layers from light millions of 
times brighter than the original ex- 
posure. 

The curtain is drawn the instant 
the film leaves the camera. At the 
same time, the development process 
starts, triggered by a third chemical 
in the pod—a developer reagent. Be- 
hind the curtain, a three-ring chemi- 
cal circus is going on. Dye develop- 
ers are dissolving, and those dyes that 
remain unoxidized are free to migrate 
up from the negative layers through 
the chemical curtain to the image- 
receiving positive layer, so that the 
color picture begins forming within 
seconds. 

Meanwhile, in the center ring, the 
alkali is slowly gnawing through a re- 
sistant plastic layer called the spacer. 
Once on the other side, it encounters 
an acidic layer. And here is the key 
to the whole magic act: As the alkali 
is neutralized, the dark chemical cur- 
tain becomes completely transparent 
and colorless. The process acts as a 
chemical self-timer; when it’s over, 
development is complete. 

Unbelievable. Spectacular. And 
revolutionary. But will his new mar- 
vel become, in Dr. Land’s words, “as 
widely used as the telephone"? The 
answer rests with you. Gs) 


Youre a pretty 
important guy 


...When you know Electronics. And now you can learn enough to break into 
this exciting field right at home in your spare time. 


How would you like to be the kind of 
guy other men come to for advice and 
"know-how"? 

The kind of guy businessmen and 
scientists lean on — and listen to? 

With a salary that can bring a guy 
respect? And an impressive title like 
Technical Representative or Customer 
Engineer. 

People admire a man like that. His 
success really shows. He doesn't have 
to be timid in business or social situa- 
tions any more... because he's im- 
portant. 

And you can be that man! 

How? By breaking into one of the 
most exciting growth fields of the 
Seventies . . . Electronics. 

Today, whole industries are built 
upon Electronics. It's Electronics that 
makes computers and automated pro- 
duction lines and modern aerospace 
developments possible. And to keep all 
these electronic miracles running — to 
see that problems don't occur, and to 
solve them when they do — the world 
depends on a new breed of profes- 
sional: the Electronics specialist. 

The demand for people with tech- 
nical skills is growing twice as fast as 
any other group, while jobs for the un- 
trained are rapidly disappearing. There 
just aren't enough trained electronics 
specialists to go around. 

With this kind of demand for quali- 


RTL fied people, you can earn the kind of 


Name 


Address 


City 


Cleveland Institute 
of Electronics, Inc. 


1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 


Please send me 2 FREE books describing opportunities in 
Electronics and how to prepare for them. 


Veterans and Servicemen: 
O Check here for С.І. Bill information. 


salary you've always dreamed about. 
Once you have some experience, you 
can make $12,000 a year or more... 
but beyond tangible rewards, is the 
satisfaction of working in interesting 
and vital new fields. 

You might think you need college 
to break into this great field. But you 
don't. You don't even have to leave 
home to go to technical school. 

The Cleveland Institute of Elec- 
tronics can teach you all you need to 
know, at home, in your spare time. 

CIE is the largest school in the 
country specializing exclusively in 
Electronics home training. The Insti- 
tute's methods make learning Elec- 
tronics easier, even for men who once 
had trouble studying. 

It's all spelled out in two informative 
books that CIE will send you FREE. 
Just mail reply card or coupon now. 
For your convenience, we will try to 
have a representative call. If coupon 
is missing, write: Cleveland Institute of 
Electronics, Inc., 1776 East 17th Street. 
Cleveland, Ohio 441 14. 

It could be your first step toward 
becoming a mighty important guy in 
this fast changing world. 

Approved Under New G.I. Bill 
All CIE career courses are approved 
for educational benefits under the G.I. 
Bill. If you are a Veteran or in the 
service now, check box on reply card 
or coupon for G.I. Bill information. 


Age — 
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State 
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SHOP TALK 


By A. J. HAND 


Stained-glass supply catalog—complete and fun to read 

Are you into stained glass? Then you should know about a mail-order 
super-source for stained-glass supplies. They've got every type and 
shade of glass under the sun, a variety of lead came, tools, and a big 
assortment of specialty items. Whether your bag is windows, pendants, 
or lamp shades, these people have what you want. You can get their 
catalog for 30 cents by writing Whittemore-Durgin, Box 2065, Han- 
over, Mass. 02339. The catalog, by the way, makes better reading than 
Whole Earth. It's full of irrelevant illustrations such as the one of a 
human head captioned: “Cutaway view showing parts of brain used in 
doing stained-glass work. The Presidential Council on Physical Fitness 
says that exercise of these areas is beneficial to mental health." 


More on those super bits for routers 
We didn't mean to imply in our September story on Stanley's new 
line of carbide-tipped router bits that they've got the super-bit market 
all to themselves, Black & Decker offers a complete line of carbide 
bits, and 48 bits with ball-bearing guides in its professional products 
line. Their home-products accessory line includes 18 carbide-tippers, 
all available to you through your hardware store. 


Plans for a pair of air-drive vehicles 


Those of you who like to travel the back country in unconventional 
style will be interested in a Florida outfit called Palmer Aerosystems. 
They sell two well-thought-out plans sets—one for an Everglades-type 
airboat, the other for a two-man hovercraft. Both designs emphasize 
economy, simplicity, and quiet operation. No welding is required, but 
you will have to do some brazing. Plans and instructions are $5 for 
the airboat, $6 for the hovercraft. Palmer Aerosystems, Box 1891, 
Coral Gables, Fla. 33134. Builder's kits are available. 


Ideas, plans, and catalogs to write for 

Good ideas in paneling come in Wally Bruner's Guide to Wall Pan- 
eling, a new booklet from U.S. Plywood. The ideas come in the form of 
actual room settings photographed in color, plus a special section on 
tools and techniques for doing your own installation. The guide is 50 
cents from U.S. Plywood, Box 61, Dept. PS-1, New York, N.Y. 10046 
... A dime sent to Marketing Services Department, United-DeSoto, 
3101 S. Kedzie Ave., Chicago 60623, gets you the booklet called Dis- 
cover What a Smart Interior Decorator You Are with Today's Wall- 
coverings . . . Need help improving your bathroom? Check out the 
Borg-Warner Bathroom Planning Guide. It's half-a-dollar from Plan- 
ning Guide, Borg-Warner Plumbing Products, 201 E. 5th St., Mans- 
field, Ohio 44902 . . . Unusual high-quality tools are the specialty of 
the Brookstone Co. Their catalogs come out on a quarterly basis. For 
a year's subscription send 50 cents to Brookstone Co., 3380R Brook- 
stone Bldg., Peterborough, N.H. 03458. 


Two novel ways to make the king and his court 

; What's your shop specialty—wood or 
metal? Either way, we've got a chess set for 
you to make. John P. Reid, a PS contrib- 
utor from Cinnaminson, N.J., sent us the 
wooden version. He made it in pine, using 
hole saws for most of the work. Seems to 
me it might be fun to make in black-and- 
white Plexiglas as well as wood. Surround- 
ing the pawn from left to right are the 
knight, bishop, king, queen, and rook. The 
metalworker's set comes from Al Carrell, 
the syndicated "Super Handyman" col- 
umnist. You can put this one together 
without tools—just thread together assorted 
pieces of hardware. This lineup reads 

queen, king, bishop, knight, rook, pawn. 
T Combine these men with a magnetic board 

for an ideal set for travelers. 


. off before beginning your checkup| 


How to Maintain a Humidifie 


[Continued from page 94] 


ity). Atomizing humidifiers ofte 
turn on with the furnace and off wit 
the burner or gas valve of the furna 
If your furnace or heating syste 
15 equipped with central air condition 
ing, the humidifier should be shut o 
when the air conditioner is in use. О 
hot, muggy summer days you're mor 
interested in removing moisture. 
Preventive maintenance. A regular 
ly scheduled checkup increases you 
chances of trouble-free operation 
Most manufacturers recommend in 
spection every four weeks. Wate 
conditions play a large part in fre 
quency of cleaning. If hardness is se 
vere, you need frequent checkups. 
Check and clean the unit at leas 
once a year. It's good practice to clea 
the reservoir at the end of each seaso 
and shut off water and power suppl 
for the summer. Next winter you'r 
off to a clean start. 
Be sure that all power to the heat 
ing system and humidifier is turn 


Turn off the water. Then, remove th 
cover from the unit. Wash all part 
ihoroughly with the manufacturer's 
recommended cleaning chemical o 
a 50-регсепі mixture of water an 
white vinegar. Check nozzles, pumps 
screens, and filters for deposits. 

Wash the evaporative belt or pad 
thoroughly in the vinegar solution 
rinse thoroughly (don't squeeze), 
and allow to drain. If the belt has 
stretched and doesn't fit its rollers or 
wheels snugly, it's time to replace 
it. Rollers and fans should operate 
smoothly—lubricate slightly if neces- 
sary. Be sure that float valves are 
operating smoothly and that the but- 
ton completely seals the orifice when 
the float is raised. 

When reassembling, be sure all ro- 
tating parts (wheels, rollers, and 
fans) have sufficient clearance. — з) 


P 


M. 
2 


New humidifier is operated by air turbine. 
Air circulated by furnace blower turns eva- 
porator drum. It’s model 3000 by Leigh 
Products, Coopersville, Mich. 94904. 


When the 500 winner 
crosses the finish line, 


you could be the winner 


of a Ski-Doo snowmobile 
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Canadians 


‘Snowmobile 73 Sweepstakes. 


The Winnipeg-to-St. Paul "500" is no mere snow- 
mobile race. Running four days, January 23-26, it's 
a flat-out overland torture test. Last year, only 47 
out of 302 entrants even finished the 500-mile ordeal! 
But somebody's got to win it. And if you make one 
of the two closest guesses to the official winning 
time, you'll win a T'NT Silver Bullet 294cc. There 
are also 248 other snowmobiling prizes. Grande 
Canadian will have its own 2-man racing team in 
there too, skippered by veteran Ray Beck. Start 
guessing. Enter now! 
Follow these clues to help you win. Last year's 
winning time was 13:25:57 by a Ski-Doo. Slowest 
time among the finishers was 21:06:13. Engine size 
has been reduced from 400cc to 300cc for safety 
considerations. 
250 PRIZES IN ALL 
2—IlstPrizes: Ski-Doo T'NT Silver Bullets 
2— 2nd Prizes: Ski-Doo Snowmobile suits 
| for the whole family 
3—3rd Prizes: Ski-Doo jackets 
10—4th Prizes: Ski-Doo helmets 
233— 5th Prizes: Ski-Doo goggles 
How To Enter: 
1. On the entry blank below print your name, address, zip code 


and your guess of the winning time of the '73 International 
“500,” Extra entry blanks are at your local package goods store, 


C GRANDE 
"САМАР, 


ÜANADIAN 
A BLE 


Ы 


но 


2. Entry must be postmarked by January 23, 1973, and re- 
ceived by January 26, 1973. 

3. Prizes will be awarded on the basis of the 250 closest 
guesses to the official winning time of the '73 International 
"BOO." In case of ties, winners will be selected in random 
drawing—tfrst entry drawn wins first prize, etc. 

4. Winners wil be determined by H. Olsen & Company, an 
independent judging organization whose decisions are final. 
Winners will be notified by mail, one prize per family. All 
prizes will be awarded. 

5. Sweepstakes open to residents of the United States, at least 
21 years of age, except employees (and their families) of 
Schenley Industries, Inc., their advertising agencies and judg- 
ing organizations. 

6. Taxes on prizes are the responsibility of the winners. 


Official Entry — Grande Canadian's 
"Snowmobile '73" Sweepstakes 


Write the winning time of the '73 St. Paul Winter Carnival 
International "500" Snowmobile Hace in this box: 


hrs. min. sec. 


Name 


| 
| 
| 
| 
| 
| 
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Offer void wherever prohibited, taxed or restricted by law, 
No substitutions for prizes as olfered. 


Mailto: Grande Canadian, P. O. Box 4445, 
Chicago, Illinois 50577 
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*T.M. Bombardier Limited 


Grande Canadian. Made smooth from selected Canadian whiskies. 


EIGHTY PROOF (OGRANDE CANADIAN IMPORTS CO., NEW YORK, N. Y. 
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Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


motive maintenance, and you don't have 
space in your garage to install one, you can 
convert any flat-bed trailer. Just weld a 
short piece of telescoping tubing to each 
corner, with pin adjustments for leveling. 


what's still inside. To get all the oil out, 
cut the top from one can and attach a metal 
strip, bent as shown. Then let each “empty” 
drain for a day into the base can. You can 
keep a small oil gun full this way. 
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Did you lock your garage door? You can know for sure without walking outside to check. 
Mount a limit switch on the guide track of the door rollers so that the switch's contacts 
close when the locking bar is removed. Attach bell-wire leads from the switch to a nearby 
transformer and then to a small indicator light in the kitchen. Then, if the door's unlocked, 
the indicator light will tell you so. It's a dependable security measure as well as a con- 
venience you'll be grateful for at night and when it's cold outside. 


SERVICE AND PARKING BRAKES SHOULD 
BE APPLIED DURING TEST. 
IGNITION SHOULD BE OFF 


| 
SUITABLE BARRIER: WALL, 
PILLAR, POST, ETC. | 


HYDRAULIC 
JACK 


ALIGN JACK W/ENERGY ABSORBER 


Impact-resistant bumpers with telescoping 
shock-absorbing units can be checked with 
a hydraulic jack as shown above. Compress 
each shock absorber at least ?*&", then re- 
lieve the pressure. If the bumper returns to 
its normal position, it's okay. 


Hard-to-remove dirt from the wheels and 
wheel-well areas is easier to conquer with 
a brush. No need to buy an extra, though. 
The one you use to clean your toilet bowl 
works very well. When you're done, clean 
it and it's ready for use in the bathroom. 


YOU GET ALL THIS with new NRI Master Automotive 
Technician home training. Included 18 the NRI Achievement 


Kit we send you the day you enroll . 


. . ten outstanding 


kits of automotive testing and repair equipment, plus 
educator-acclaimed NRI “bite-sized” texts — all yours 
{о keep ата use for years to come. 


Top auto experts praise NRI's 
new training plans 


NRI’s two new home training programs in Automotive 
Servicing and Repair have been acclaimed by three of 
| America’s foremost automotive experts. 
| Richard Petty, America’s winningest 
| stock car racer says, “Т especially like the 
way NRI has programmed essential 
7"? training equipment they give you into 
step-by-step instruction.” Tom McCa- 
hill, car tester and writer, commented, 
“The Master Automotive Technician 
course gives ambitious guys a great start gpm 
on a top dollar career. And that Tune-Up 
and Electrical Systems program can save f a 
do-it-yourselfers a bundle." William H. G. Ba” 
France, president of NASCAR reported, 
“The new NRI courses for mechanics are 
amazingly complete and seem to cover all 
major aspects of today’s sophisticated | 
cars. If you're at all interested in automotive training, I 
suggest you investigate NRI." 


Professional equipment 
included at no extra cost 


NRI gives you the choice of Master Automotive Techni- 
cian training or a shorter Automotive Tune-Up and Elec- 
trical Systems course for the man seeking greater under- 
standing of basic car repair. The Master course covers 
every major aspect of auto repair, from changing spark 
plugs to operating your own garage or car-care center. You 
not only learn the how and why with NRI’s proved-in-use 
“bite-sized” texts, but you also get professional training 
equipment you need to actually do the work on your own 
or other ears as you move along in your home training. 
Equipment you get—at no extra cost—includes your own 
ignition-analyzer scope, as well as a dwell-tachometer, tim- 
ing light, complete set of tools, volt-amp tester and assort- 


NRI announces a нини n new way 
to learn Automotive Repair at home 


ed gauges. You get ten kits in the Master Automotive 
Technician course, eight with the shorter Automotive 
Tune-Up and Electrical Systems Training program. The 
professional tools and equipment you get from NRI are 
yours to keep and use in the years to come, as you build 

a top-pay career as a Master Mechanic, or earn $5 to $7 
an hour in spare time, or simply save money by repairing 
your own cars at home. 


Train with the leader 


The same pioneering home training methods and innova- 
tions which have made NRI the leader in other career 
training fields are now offered to ambitious men who want 
to turn their interest in cars into a solid, well-paying career. 
Take a tip from Richard Petty, Tom McCahill and Bill 
France, and train at home with the leader. Rush coupon 
now for free NRI Automotive Catalog. NRI, 3939 
Wisconsin, Washington, D.C. 20016. NO SALEMAN 
WILL CALL. 


APPROVED UNDER Gl BILL —If you have served since January 31, 1955, or 
are in service now, check GI line in the coupon. | i 


- Rush coupon 
" for FREE catalog 
J NRI Training 

Ц | 3939 Wisconsin Avenue, N.W., . 

i Washington, D.C. 20016 


в Please send me your new Automotive Catalog. | understand there is 
§ no obligation. NO SALESMAN WILL CALL. 


| am interested in ©] Master Course О] Tune-Up Course. 
O Check here for facts оп G.I. Bill 
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Take your pick of 1000s big 
salary jobs open to Draftsmen, 
U.S. Labor Dept. reports “42% 
more Draftsmen needed in next 10 
years—not enough applicants to fill 
jobs available now," Easy home- 
study plan has helped 100s beginners 
. toward $$55$. security, prestige 
as Draftsmen—many with 
only grade school training. 
Others report zood earnings 
drafting part time while still 
learning. Why not you? 


Mail coupon for FREE "DRAFTING 
CAREER KIT," Sample Lesson, Draft- 
ing Aptitude Test including new 5-Way 
Drafting Instrument & 20- 


Page Book, "Your Future се S d 
in Drafting” — ALL FREE. NA 


d 
> у 
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Bill approved, Write idan. 
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| ! NORTH AMERICAN SCHOOL OF DRAFTING, Dept. ^ TM 1 
| 4500 Campus Drive, Newport, California 92660 
j Rush “DRAFTING CAREER KIT,” including Book, 
| Sample Lesson, Aptitude Test & Drafting Instrument— 
ALL FREE! 
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Be a VETERINARY ASSISTANTE. 
|; Lab Aide, Zookeeper. Pet Shop/Kennel Owner ti 
| MEN - WOMEN! Train at Home in Spare Time... 
| Send for Career Kit — ALL FREE! 
| ee HÀ 
Address 
p С'!У 


موا a‏ ل 
North American Schoo! af ліна Sciences, Dept. 34181 ш‏ 

| oben гр by Home puts Gare T 
= 1 2 „йш. Ы 


ا 
first р areers| |‏ 


AND DECORATING 
FOR PROFIT! 


men & Women 

All Ages! 
At home, we show you how, incl. 
tools, kits to make and sell. 
Accredited NHSC. Approred 
Veteran Training. No salesmen, 
Creative Upholstery & Decorating School 
Div. Technical Home Study Schools, Dot. 
5111-013, Little Falls, N. J. 07424 


the [A[8/C]'s of Law 


Basic rules explained and illustrated by means of au- 
thoritative texts, study aids, self-tests, etc., to make 
law work FOR you, not against you. Not a correspon- 
dence course. Write for interesting FREE booklet— 
"The People vs. You" —for full details at no obliga- 
tion to yourself. 

Blackstone School of Law, Dept. 121 

307 N. Michigan Avenue, Chicago, Ill. 60601 


NEW! 


Be successful! Increase your per. 
2ünal value to yourself, your em- 
ployer. your community. Carry this 
ionstant reminder of the Principles 
ef Suceess the Qualities of 
Leadership in vour pocket, your 


саг. ele, 
high 


ist Time 


SUCCESS MEDALLION 
Ever Offered =. 


Beautiful, quality 1 8/18" 
bronze relief—thick as a silver 
dollar, Perfect rift for that loved 


businessmz m salesman OF suecess Con- postage 
tipis pere 


MEDALLION "Dept. 51, Р.О. Box 602 Draper, Utah 84020 


Electrical Work's a $WAP 


with this F.S. show how book on hand 


How to Be Your Own HOME ELECTRICIAN, by 
George Daniels. Step-by-step instructions for every 
installation or repair. Covers Codes. Outlets. Plugs. 
Switches. Fixtures. Theory. Safety. Hundreds of 
photos. Luxury hard-paper covers. Money-back 
guarantee, Send only $1.95—We pay postage. 

POPULAR SCIENCE/OUTDOOR LIFE BOOKS 
Dept. P372, P.O. Box 226, Manhasset, N.Y. 11030 


John used to leak, squeak and 
sometimes even whistle. 

The problem was obvious: an out- 
dated, corroded ballcock that leaked. 

Once rid of it, John got what was 
coming to him. A Fluidmaster. Fluid- 
master eliminates old-fashioned tank 
float and arm. And because it oper- 
ates hydraulically, it works with water 
pressure, for fast, positive shut-off. 

Write today for details. And change 
your John into the strong, silent type. 

Manufacturer of the Model 100, 


200 and 400. 


FLUIDMASTER, 
1800 Via Burton 
Anaheim, Calif. 92805 


INC. 


—— — ee 


Can Autogyro Come Back? 


[Continued from page 56] 


a small turbine, but this is still pro: 
hibitively expensive. As interim роже 
for the two-seater, a 200-hp engine in. 
stead of the present 180 would make а 
big improvement in performance, par: 
ticularly on very hot days at highe 
elevations. 

Both planes fly with less rotor vi: 
bration than a helicopter. The Mc 
Culloch uses the same 26-foot-diam 
eter blades used in the Hughes copter! 
The 18A has bigger, slower-turning 
blades with a bigger diameter—35 fee 
—and lighter disk loading. This r 
sults in two things: The 18A can lan 
and take off slower and climb out at 
steeper angle. But the McCulloc 
cruises at about 100 mph, about 1 
mph faster than the 18A. 

New blades coming. Work is pr 
sressing on a new set of rotor blade 
that will be stronger, have better sha 
retention than the present woode 
blades, and last longer. 

The new blades designed by the TN 
Development Co., which has done tes 
work for Boeing Vertol helicopters 
are foam-filled plastic with oriente 
linear filaments. 'The blade has a sol 
id-fiberglass filament spar that is pro 
tected by a stainless-steel sheet, whic 
forms the leading edge. 

The original blades have a smal 
trim tab on each that must be manu 
ally adjusted to make the blades trac 
well. The new blades are supposed t 
be so identically formed that they wil 
not need trim adjustment. 

Looking ahead. Don Farringto: 
and John Potter of Boston (both for 
mer 18A dealers), are hoping to re 
vive interest in the Air and Space 
They agree that the original plan 
was overpromoted, but think the basi 
design is still too good to pass by 
They’ve picked up about 15 of th 
original 60 aircraft made and sold in 
the mid-sixties. Farrington guesses 
about a dozen are still flying. 

They are making modifications in 
the craft to improve handling and per- 
formance and offering them for sale at 
between $17,000 and $20,000, depend- 
ing on condition. 

While Farrington at present has 
no manufacturing rights for the air- 
craft, he is exploring the marketing of 
a significantly improved version. If 
the reception 15 promising, he hopes 
to obtain the old assets of the Air and 
Space Co., which include the type 
certificates for the basic design. Firm 
price for a new one would depend on 
how many were sold. 

Whether or not they'll be successful 
remains to be seen. But if they are, 
the old autogyro could give us a big 
lift into a new era of short-haul trans- 
portation. Gs 
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Wide-open opportunities to continue | State Zip I 
your educaticn—for free. Low-cost 


travel on commercial airlines, or free 


on Air Force planes that happen to be Find --M 
going your way. Free food, clothing in fhe Air Force. 


Gnd housing. Andnowenesnubontb--— clc. —-IlI-T-CL-TCT 
» business setbacks that could eliminate your job. As for your job.. 
You choose it—we guarantee it before you enlist! What are youi 
, most interested in? Mechanics? Dentistry? 
„eotroriice? Chiods one from any one of our over 100 jobs. 
We'll train you. And pay you while you je 
You'll wind up with a rewarding job. With real responsibil- 
ез. With skill and experience that civilian employers prize. 
Want more reasons to join? You can get them all, right down 
the nitty-gritty, if you contact your local Air Force 
=cruiter. Or call 800-447-4700, toll free (in Illinois 
nll 800-322-4400). Or just send in the coupon. 
And start planning those 30-day paid 
rcations. 
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Now the Pros Get ап 
Aim-and-Shoot Camera 


Is this the wave of the future? 

€ A completely automatic single- 
lens-reflex camera in which the cam- 
era selects the shutter speed after you 
set the lens opening? 

€ An electronic shutter with infi- 
nitely variable speeds, making possi- 
ble, say, 1/197 second? 

e A $550 price tag? 

The Honeywell people, who dis- 
tribute the Pentax ES, hope so. 

Up to now, automatic cameras have 
gone in a different direction: You set 
the shutter speed and the camera set 
the lens opening. In the ES way: 1) 
There's no need for devices built into 
a lens to key its aperture to the cam- 
era's machinery; 2) setting the aper- 
ture rather than the speed gives you 
immediate control over depth of field; 
3) you have a wider range of expo- 
sure—eight to 1/1000 seconds. 

You can use the ES with manual 


speeds slower than 1/60, you use automatic 
mode. Film counter is at upper right. 
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Shutter-speed dial offers speeds from 1/60 ^ Exposure-control dial lets you meet prob- 


through 1/1000 second, or automatic. For 


controls, like any SLR, or you can go 
automatic: focus and shoot. Either 
way, I found, the camera delivered 
perfectly exposed pictures, 

What about problem lighting— 
back-lit figures, for example? The ES 
has an answer: a dial to increase (or 
decrease) exposure—automatically. 

Will other Pentax-thread lenses 
work on the new ES? Yes, but. 
You'll get the automatic feature, but 
you get full-aperture viewing only 
with Pentax  Super-Multi-Coated 
Takumars. 

Why would any pro or serious pho- 
tographer go automatic? For special 
situations—shooting a football game 
or a motorcycle race—it’s hard to 
beat the no-needle-to-center, aim-and- 
shoot capability. But $550 (with 
f/1.4 lens) is a high price to pay. I 
hope £hat isn't part of the wave of the 
future.— Everett H. Ortner 


lem lighting situations—doubling, quadru- 
pling, or halving exposure. Or the dial can 
be set between positions, 


Boats You Build Yourself 
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cover. But with most of these kits it's 
not absolutely necessary, provided 
that the deck and cabin are ordered 
along with the hull kit. 

In many cases, the deck can be ele- 
vated a few feet above the hull for in- 
stalling interior components. For pro- 
tection against rain and cold, the 
space between the hull and deck can 
be covered with polyethylene plastic. 
Or you can order the kit semi-com- 
pleted—finished to the point where 
even this will not be needed. 

On the other hand, if you build 
from just a bare hull, a more substan- 
tial shelter is warranted. Many build- 
ers use a temporary structure consist- 
ing of a wood frame, chicken wire, 
and a polyethylene plastic cover. 

When you write the check. Ordering 
a basic hull kit for a large-size boat 
with or without component kits) 
usually involves part payment with 
the order and the balance before de- 
livery is made, which will usually be 
from two weeks to six months from 
the time the order is placed, depend- 
ing on the backlog of orders. 

In most cases, you'll have to pay 
for delivery of your kit. Delivery 18 
usually made by a low-bed truck or 
trailer, and most companies will help 
you make shipping arrangements. 
Usually the hull is shipped on a cra- 
dle, which you also use as the build- 
ing cradle. 

Shipping is expensive. In selecting 
a kit, remember that the closer the 
maker is to your area, the less you 
spend on delivery. 

А word of caution—because getting 
rid of an unsuitable boat can be very 
expensive, make a careful appraisal 
of your requirements before buying. 
After you've decided on type, size, 
and design, write to the manufacturers 
who have kits that you think might 
fit your requirements and ask for their 
brochures. 

Your next step is to order an in- 
struction manual for your tentative 
choice. Carefully read the instruction 
manual and make sure you under- 
stand and can perform every step of 
the assembly. (A clear, lucid manual 
is vital') If everything seems okay 
at this point, you're ready to write 
out a check. 

When your boat arrives and you 
begin putting it together, take your 
time, follow the instruction manual 
to the letter, and do each job right. 
Before making any changes that 
might affect the performance or safe- 
ty of the craft, consult with the kit 
maker. 

By following these steps, you'll end 
up launching a safe and satisfying 
prefab boat. "В 


TOM McCAHILL says: 


“If you'd rather 
earn $25 or S30 
an evening than 

watch TV... 


I'm not against the tube, but 
I'd hate to pass up $5 to $7 an 
hour just to catch those old 
movie reruns. You can make 
that kind of money in your 
spare time by being the 
man in demand: an Appli- 
ance repairman. Guys who 
can keep appliances going 
are wanted in more states 
than the FBI's top ten. And 
NRI can teach you every- 
thing you have to know... at 
home... in your spare time. 


SO you've never wired 
a plug ... NRI can 
show you how. 


Even Edison had to do some 
studying. And there’s no easier 
way to learn than the low-cost, 
home study course put together 
by the Appliance Division of NRI 
Home Training. All the lessons 
are fully-illustrated and easy to 
understand. Thousands of guys 
like yourself have learned basic 
electricity and how to use test in- 
struments. The course covers the 
electrical and mechanical oper- 
ation of every type of appliance 
irom toasters and coffee makers 
to dishwashers; from vacuum 
cleaners and automatic laundry 
equipment to air conditioning and 
refrigerators. They even show you 
how to fix farm and commercial 
appliances and small, one-lung 
engines. Their staff of experts 
works with you every step of the 
way. NRI includes a professional 
Appliance tester in the low tui- 
tion. Almost a million men have 
studied with this great school, 
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Grab this 
Free Book!” 


Think of the money 
. youll save when your 
own appliances go 
blooie! 


The important 
thing is to make up 
| your mind that you 

really want to get 

ahead. Do yourself 

a favor and send in 
=; the coupon below. 

` You'll get back a 
colorful catalog that 
spells out everything 
about the course. 
There's no obligation and no 
salesman will call... NRI doesn’t 
need any with this course. All you 
invest is an 8¢ stamp, and you've 
got nothing to lose, except that 
empty feeling in your wallet. 


so you know they've got this 
home study business down pat. 


Hang onto the job 
you've got; learn in 
your spare time. 
There's no need to give up your 
present job in order to learn a 
skill. With NRI, you study in 
your spare time, at your own rate. 
Many of their students have more 
than paid for the tuition fee 
within their first couple months 
servicing electric Appliances. 


AVAILABLE UNDER NEW СІ BILL 
If you served since January 31, 1955 


or are in service, check Gl line in 
coupon. 


Grab this FREE book today and see what NRI can do for you. 


NRI TRAINING 


3939 Wisconsin Avenue, Washington, D.C. 20016 


Send me the free book on Professional Appliance Servicing. 
NO SALESMAN WILL CALL. 


lj ———————————— —— ^. — 
Address 
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WHITE'S METAL DETECTORS 


WHITE'S ELECTRONICS, INC. manufacture 
| the World's Largest and Finest Line of Mineral 
and Metal Detectors. Ghosttowning, 
beachcombing, bottle hunting, coin hunting—all 
types of TREASURE HUNTING or 
PROSPECTING, amateur ог prolessional. 
Detect conductive metals—Gold, Silver, Copper 
Nuggets-Cains—-Hings—Jewelry, etc. 
Underwater ог on the land, "There are по finer 
at any price” 25 production models to choose 
гот Т.А. or В.Р.0. Priced from $7950 up 
— Always specify the Blue & Gold — 

ASK FOR WHITE'S BY NAME 
= Fret Literature— 


WHITE'S ELECTRONICS 


| Rm. Мо. 511, 1011 Pleasant 
Valley Rd.. Sweet Home, Oregon .. 
EIK-Air Industrial Park 
Dexter Drive, East 
Eirhart, Indiana 46514 


1 20006 high pay Bhe Income” Jobs open t TN T (ws 
{ men, women in Accounting, Bookkee INCL Оа 
Тах Return, Send for FREE “ACCOUNTING WITH COURSE 

1 CAREER KIT." Approved for Veterans, 


——5. 
(ҺЕ ст____ STATE 


ZIP 
ZH; BOOK WORTH AMERICAN SCHOOL OF ACCOUNTING, Dept. »t 341811 
Кестені Member, National Heme Study Council « 4500 0 Campus Dr., Newport Beach, CA. 92663 І 
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meat bhusiness., Rig їп 


me given. Job housanda of suc 
NOW з for big new illustrated FREE 


MATIONAL SCHOOL OF MEAT CUTTING 
Devt hl-R Toisia, Ohio 43604 


DO IT IN EXPORT-IMPORT! 
Complete business set-up service. Mot mere 
course of instructions. Profits to $20,000 and 
more. Operate from home. Your own busi- 
ness, Sensational lifetime opportunity. Write 


for details: 


DESERET GLOBAL OPERATIONS 
B837C Linden, Long Beach, CA 90813 


IM, odium uw 
ten by step at home in 
obligation 


FREE FACTS on Home-Study Course E 


GAME WARDEN | 
"4^ GOV'T HUNTER, FORESTRY AID, WILDLIFE MANAGER 


Exciting job openings now for qualified men who 
5 ; love outdoor work. Protect forests and wildlife— 
"a arrest violators! Good pay, security, prestige and 
2 authority for respected career Conservation 
" Officers. Easy home-study plan! Send for FREE 
— "CONSERVATION CAREER KIT." State your age, 
F—- APPROVED FOR VETERANS : 
X" NORTH AMERICAN SCHOOL OF CANSEEVATION 
\ < 4500 Campus Dr., Dept. 34181, ME TM n f. 92653 


Are you missing 
half the joy of 
your guitar? n 


If you haven't 
V. been getting as 
much fun as you'd like 
7 es from your guitar, maybe 
— it's because you don't know 
i enough about how to play it. You 
P pini learned a few chords, but don't 
know how to go further. If so, let us help you. 
We'll teach you to read music and play pick style 
with both notes and chords—the way a teacher 
would. The difference is we teach with lessons by 
mail, and it costs a lot less. Courses in other in- 
struments too—piano, spinet organ, accordion, violin, 
saxophone. If 17 or over, write for free booklet with 
more details. Send your name, address, zip code and 
list instrument you want to learn. Write U.S. School 
of Music, Studio A151, Port Washington, N.Y. 11050. 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
e 1973 U.S. SCHOOL DF MUSIC 3868 
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Train quickly in B short weeks ut Toledo 
for & bright future € — (€ in the vital 


HAVE A PROFITABLE "RARE ET "Ee YOUR 
OWN! Time payment plan available. Dipio-= 


easful graduates, NOUR GOM, YEARI Send 
Н о : 
No, O19TI 


i: a . . SWISS аа 


eazey System starts you 
ng repairs right away. po skill 


time. 
Diploma awarded. Free sammie ines lesson. No 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 413 Fox River Grove, Illinois 60021 
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Build Your Own Reverse-Osmosis Water Improver 


cate low conductivity and fewer ion- 
ized impurities. 

Our ohmmeter tests seemed to min- 
imize some actual water improve- 
ments. None of our product water 
checked anywhere near the low con- 
ductivity of bottled “distilled” water. 
What Brown and Ray call concentra- 
tion polarization may have had an 
effect on our test membranes. This is 
a build-up in concentration of raw 
water at the surface of the membrane, 
which can be caused by insufficient 
flow of bypass water. 

We made no chemical analysis of 
water samples. But with their RO 
unit, Brown and Ray could remove 
85 percent of dissolved solids in treat- 
ed Lake Ontario water containing 120 
parts per million of dissolved salts. 

Detergent water, we found, read out 
higher in ohms than the pure water it 
was made with. 'lTherefore, we used 
the amount of suds when shaken as a 
more reliable measure of detergent 
content than ohmmeter readings. 
Amazingly, there were no suds after 
RO treatment. Taste was excellent; 
an impressive transformation. 

No ohmmeter? You can still test 
your product water for hardness and 
compare it with raw water. Just add 
10 drops of liquid shampoo to equal 
glasses of raw and product water. 
Shake both and compare them. 

If there are less suds in the raw- 
water glass, add another 10 drops of 
shampoo to it and shake both glasses 
again, If the suds in them are then 
equal, the product water is twice as 
soft as the raw water. If you must put 
30 drops of shampoo into the raw wa- 
ter, the difference is three to one. This 
test shows you how much a water's 
hardness is changed by. the process. 

If you have a powerful enough mi- 
croscope, you can see what reverse 
osmosis does for contaminated water's 
bacterial content. 

Practical applications? Keep your 
RO unit uncontaminated, and you 
can hook it up to a basement tap and 
let it discharge into a large drinking- 
water container. Run the bypass wa- 


ter to a handy drain. 


Reverse osmosis will separate out 
just about anything that makes water 
unfit for the highest uses—drinking, 
cooking, making ice cubes, preparing 
baby formulas, watering delicate 
plants, photo processing, raising trop- 
ical fish, filling batteries and irons. 

Reverse osmosis gets rid of nearly 
any water problem, sometimes includ- 
ing presence of bacteria and viruses. 
Don’t count on that, though. Micro- 
scopic damage to the membrane could 
cause unseen leaks that let contam- 
inants through. It separates salt, de- 


tergent, organic matter of high molec-| 
ular weight and minerals from water. | 
Reverse osmosis will remove suspend- 
ed solids as well as ionized and non- 
ionized solids. It will treat brackish, 
gypsum, and acidic waters, making 
them drinkable. 

Сап you buy one? Culligan, Lind- 
say, and Presto market small reverse- 
osmosis units that make quality water 
for six cents a gallon, about a tenth 
the cost of bottled water. Some three 
gallons of water a day is produced by 
one such unit that sells for about $200. 

Because of the growing scarcity of 
potable water, the commercial poten- 
tial of reverse osmosis is tremendous. 
The only energy used is that required 
to pressurize and pump the water. No 
chemicals are needed. There is no 
regeneration, as with water softeners, 
merely occasional membrane replace- 
ment. This is necessary about every 
other year in one unit on the market 
and it costs about $40 for the five- 
square-foot membrane. 

Reverse-osmosis is so effective that 
the dissolved-solids content of Lake 
Michigan water can be reduced com- 
mercially from 170 ppm to less than 
eight. The brackish water of Midland, 
Texas, can be improved from 1300 
ppm raw to 80 ppm finished. These 
results are at water pressures of 50 
psi. Higher pressures produce even 
better results. Arranged in series, 
RO units can step up water quality in 
geometric progression. | 

For the future, scientists are work- 
ing on the design of a selective RO 
membrane. Ideally, it would pass the 
more desirable ions, such as fluorides, 
and hold back the undesirables, such 
as sodium and sulfur. Some day, re- 
verse osmosis may even permit re- 
cycling of household waste water. A 
great day for the environment. 85) 


MATERIALS NEEDED 


1 215"-dia, PVC pipe, 25" long 
1 215" PVC cap tapped on end center for 15" 
pipe threads and on side near end for !4" pipe 
threads 
1 215" PVC-to-inside-threads adapter tapped for 
14" threads at center; internal middle shoulder 
cut to height of threads to allow passage of 
wrapped 2" PVC pipe 
1 21%" PVC or brass pipe plug for above 
1 2"-dia. PVC pipe, 24" long, drilled with No. 60 
holes 14" apart. No holes 1" from ends | 
2 2" PVC plugs, threads ground off to fit into 2" 
pipe; one tapped for t” pipe threads in center, | 
other with hub or saw slot for turning 
1 14- pint can PVC cement 
1 15" brush 

3 14 "-dia. brass nipples, 1" to 2" long 
1%" brass valve | 
1 144"-by-34"" brass bushing 
1 14" brass nipple 5" long, threaded 2" one 
end, normally on other 
] 1".dia. worm-drive hose clamp 
1 roll ТЕЕ pipe-joint tape 
1 715"-by-24" pc. 615-02. polyester or nylon | 
sailcloth 
2 B"-by-24" pcs. dry Eastman RO-98 reverse- 
osmosis membrane 
1 1515".-by-22" pc. fiberglass or nylon screen 
1 tube Duco cement or Sears contact cement. 
5 15".by-114" rubber bands 
] pressurized garden sprayer 


| 
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Flip-Top Table: Two Games in One 


are mitered at 45 degrees, and you 
wil note they measure 14” less in 
length and width than the inner di- 
mensions of the sub-apron. Clearance 
for the cloth is needed at the ends. 

After cutting the cushions to size, 
apply rubber cement to the upper face 
of the support as well as the rear of 
the cushions. Allow the cement to set, 
then press the rubber cushion firmly 
into place. Let the ends of the rubber 
overhang. The cross section of the 
cushion rubber is not symmetrical, so 
be sure to position it properly. When 
correctly installed, the nose of the 
cushion should be 1-1/32" from the 
bottom of the support. If incorrectly 
installed, it will measure 1345". 

Trim the overhanging rubber with 
a very sharp knife or razor. Dip the 
blade into water to cut the rubber 
cleanly. Continue the angle of the 
miter when trimming the rubber. 

Cover the cushions with the same 
material purchased for the bed. Cut 
four strips 5" by 60", leaving the rest 
for the bed. Wrap the cloth around 
the cushion so the edges are at the 
rear. Staple about every inch or so, 
pulling the cloth taut as you staple. 
Start at the center and work toward 
the ends. Cover the miters by cement- 
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ing. Apply rubber (or contact) ce- 
ment to both wood and cloth. Allow 
to dry (it should not be tacky), then 
pull the cloth over the ends and gather 
it so excess is at the middle of the 
miter. 'Trim with razor and press 
loose ends firmly in place. 

Making your bed. Lay out and cut 
the holes for the posts and liners as 
shown. 'The post holes can be made 
with a spade bit and portable drill. 
The larger holes are best cut with a 
saber saw. Before making the cutout 
for the pocket liner, cut a trial piece 
for fit. The liner should fit snugly 
with cloth in place. 

The saber saw is also used to make 
the 14” notches in the post holes. The 
notches prevent posts from turning 
when tightening nuts from below. 

Cover the bed with the remaining 
cloth. Dust off the board carefully 
first. Staple the cloth to the edges, 
working from the center. Do the long 
sides first, then ends. 

Cross-slit the cloth for the hole cut- 
outs, stopping just a trifle before the 
edge of the hole. The free ends of 
the slitted cloth around the pocket 
liner cutout should be stapled to the 
underside of the table. No stapling 1s 
required at other holes. 


Mount the bed to the support with 
1144” No. 8 FH screws. Next, install 
the cushions, driving screws from the 
upper edge of the sub-apron. Sink the 
heads slightly. 

The hockey board. Drill the holes 
for the deflectors and mount with the 
34” RH screws. The board simply lies 
on the bed support, held in place by 
the frame, which is screwed to the sub- 
frame as indicated. 

To eliminate painting the hard- 
board, we used prefinished Marlite. 
This material has a very hard, smooth 
surface ideally suited to the game. If 
unpainted hardboard is used, paint 
with a quality gloss enamel. 

The pivot hardware 1s installed us- 
ing a flat washer between the apron 
and hand wheel. Install the four angle 
brackets with FH screws so the brack- 
et can swing out of the way without 
binding when you flip the table top, 
then swing back into position to hold 
the bed level. Tighten the screws all 
the way, then back off ! turn. 

The specialty items such as cushion 
rubber, bumpers, balls, cloth, and the 
pivot bushing are available from 'The 
Armor Company,-Bex-290, Deer Park, 
N.Y. 11729. Write for a free price 
list. Р 


** Locksmithing Institute is a 
fine school with an efficient ; 


YOU LEARN . 
hLL ABOUT 


e KEY MAKIN 

e MASTER KEY SYSTEMS 
e LOCK REPAIR 

e PICKING LOCKS 

è TUMBLER CHANGE 


е SECURITY 
SYSTEMS 
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Can I learn a 


Will my job ever pay more? 


o BE A SKILLED LOCKSMITH! 


and Solve ALL Your "FUTURE" Problems 


No question about it...with Locksmithing skill YOU'LL 
HAVE IT MADE! You'll do light, clean, always-fascinating 


> work in this fascinating security profession that urgently 


needs YOU — where your choice of steady, high-pay job 
opportunities, or a big-profit spare-time or full-time 
business of your own is virtually unlimited. As a Lock- 
smith you have your own "'built in" pension plan. You 
go on enjoying the work as long as you like, knowing 
that layoffs, automation, slack times, minor disabilities, 
forced retirement can't affect your ability to EARN 


` MORE and LIVE BETTER in good times and bad. 


Locksmithing is SO EASY TO LEARN — Enables You to 


" —] EARN Extra Money RIGHT FROM THE START! The bet- 
| ter, more secure future you want can be yours FAST as 


a Locksmith, regardless of age, education, previous ex- 
perience, minor physical handicaps. Fun and earnings 
begin AT ONCE as you learn quickly, easily to CASH IN 


| on all kinds of locksmithing jobs. As little as one hour a 
week at home working on all kinds of lock and key 


problems under the guidance of experts brings quick 
mastery—a quick lifetime solution to ALL your “future” 


Everything 
necessary: E 
KEY MACHINE 7 г 


locks, picks, 
tools—supplied 

with course. 

State Approved Diplama 


new skill? 


and effective method of teach- ^ — 
ing the beginner not only the Get 
basis of locksmithing but also a 
the finer points.” ied 

Raymond Gapinski X. 9 
кк Gary, Ind. 


ualified me for position of 
| lo mith at a State College. 
»*4 Received full cooperation 

4: from the Institute's staff.” 
F. Richard Hiddleson 
West Chester, Pa. 


problems. All locks, keys, parts, picks, special tools and 
equipment as well as complete fully-illustrated lessons 
supplied with course. 


FREE Illustrated Book, FREE Sample Lesson Pages Give 
Exciting Facts. Find out how being a skilled Locksmith 
can put a quick end to your worries. Locksmithing In- 
stitute graduates now earning more, enjoying life every- 
where. You can, too. Send coupon TODAY for illustrated 
book and sample lesson pages without cost or obliga- 
tion. No salesman will call. 


LOCKSMITHING INSTITUTE 
Division of Technical Home Study Schools 
Little Falls, N. J. 07424 
Licensed by N.J. State Dept. of Education; Accredited Member, 
National Home Study Council, State Approved Diploma, 
Approved for Veterans. 
| 8 BM M UM BM E BM E_Z BM E иш иш E BN E F | 
LOCKSMITHING INSTITUTE, Dept. 1111-013 
Div. Technical Home Study Schools 
Little Falls, New Jersey 07424 
Please send FREE Шин Book — ''Your Big dpportun y 
in Locksmithing,'" complete Equipment folder and pn 
lesson pages, FREE of an obligation. (no salesman will call). 


(Please Print) 
Address 
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there must be a vent to let this gas es- 
cape—with a catalytic burner for its 
safe disposal. 

What looks like the most promising 
answer yet comes from a research 
team at Brookhaven National Labora- 
tory—a fuel canister of hydrogen-bear- 
ing metal powder. 

Numerous metals and alloys absorb 
prodigious quantities of hydrogen by 
forming compounds with it, called hy- 
drides. Some give up the hydrogen on 
being heated—for example, magnesi- 
um-nickel hydride, at about 500 de- 
grees F. Others, like iron-titanium 
hydride, spontaneously give off hy- 
drogen and need no heating. 

For a hydrogen car, the Brookhaven 
group proposes a main fuel tank of 
the first type of hydride, heated on 
the road by the car's exhaust to gen- 
erate the fuel supply. Hydrogen for 
start-up would come from a small aux- 
iliary tank of the other kind of hy- 
dride, which could then be replenished 
with hydrogen from the main tank's 
output. The main tank could be re- 
charged with hydrogen at a future 
service station; it would take only a 
few minutes' time. 

A service station could make hy- 
drogen right on the spot. The instal- 
lation needn't be a big deal А 
commercially available “packaged” 
electrolytic-hydrogen plant turning 
out a modest 400 cubic feet hourly 
would do, a leading maker of such 
equipment told POPULAR SCIENCE. 

Engines for hydrogen cars. Piston 
engines designed for gasoline don't 
take kindly to exotic hydrogen's burn- 
ing characteristics. They knock, and 
backfire through the carburetor. But 
ways have been found to counter this 
—perhaps the oddest way, recirculat- 
ing part of the exhaust through the 
engine, as the UCLA team did. 

Now Oklahoma State University 
researchers have produced an engine 
specially designed for hydrogen. A 
patent for it was granted in 1971 to 
OSU's Dr. Richard G. Murray. Trials 
of four single-cylinder engines, con- 
verted from commercial gasoline ty pes 
to the new design, show it licks knock- 
ing and backfiring. 

Only air is compressed by the pis- 
ton. Much as fuel is injected in a 
diesel, an injector squirts hydrogen 
gas into the cylinder, and a spark plug 
instantly ignites it. 

Clean hydrogen fuel can’t quite 
break our 150 million internal-com- 
bustion engines of one dirty trick. Not 
from their fuel, but from air, comes 
one potential pollutant they emit: ox- 
ides of nitrogen. At the high tempera- 
ture of a fiery cylinder, some atmo- 
spheric nitrogen and oxygen combine. 
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Hydrogen: Fuel of the Future? 
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The resulting oxides go out the ex- 
haust, along with combustion prod- 
ucts. In the air, NO, acts as a catalyst, 
to help ultraviolet light turn unburned 
hydrocarbons (from fuels other than 
hydrogen) into smog. 

But absence of the hydrocarbons 
will break the chain leading to smog, 
if hydrogen engines replace others. 
Until then, it’s important that hydro- 
gen engines inherently have a much 
lower nitrogen-oxide emission than 
gasoline engines do. 

Impressed, the U.S. Environmental 
Protection Agency sponsored a 16- 
month test of Murray’s engine by 
OSU’s Dr. Roger J. Schoeppel, his 
co-worker. It showed NOx emission 
reduced to one-tenth as much as from 
gasoline engines. Of course the ex- 
haust contained no carbon monoxide 
(a would-be suicide would have a 
frustrating time with it) nor carbon 
dioxide, and none of the unpleasant 
hydrocarbon products that come from 
burning gasoline. 

“A multi-cylinder engine run on 
hydrogen should be able to meet the 
1975/76 Federal Emission Stand- 
ards,” Dr. Schoeppel’s report to the 
EPA concluded. 

Trials showed, too, that the OSU 
engine is easy to start, responds quick- 
ly to changing the rate of fuel injec- 
tion, idles at half the speed possible 
with a gasoline engine, and runs cool- 
er under low to intermediate loads. 

Wankel likes hydrogen. The piston- 
less, rotary Wankel engine figures in 
an exciting new report from Brook- 
haven by experimenters R. H. Wis- 
wall Jr. and J. J. Reilly: 

“We have established that a Wankel 
engine will run very smoothly on hy- 
drogen-air mixtures.” And then, the 
sensational part: “No mechanical 
changes were required." 

To auto makers weighing the cost 
of redesigning and retooling for the 
hydrogen car of tomorrow, a gasoline 
engine already suited to hydrogen 
would be of the utmost significance. 
Since they’ve already invested large 
sums in Wankel patent rights and 
technology, the changeover might be 
easier than anyone had supposed. 

Another implication: the possibil- 
ity of a “hybrid” Wankel car that 
could burn gasoline in rural areas and 
switch to hydrogen for cities. 

Next center of attention will be 
early trials of an operating hydrogen- 
car “hydrides system” with an actual 
engine, “probably a Wankel,” planned 
at Brookhaven. 

Electric and steam autos offer al- 
ternate hydrogen-car possibilities. 
General Motors in 1966 built an ex- 
perimental electric one, the Electro- 


van. Hydrogen-oxygen fuel cells 
drove its electric motor. The problem: 
its weight, more than twice as much 
as GM’s conventionally powered 
Handivan, from which it was adapted. 

A Mach-6 passenger plane. Hydro- 
gen can power an airplane—and what 
a plane! NASA's idea of a hydrogen 
aircraft is a “Hypersonic Transport" 
of Mach 6 speed, enough to make to- 
day's SSTs look as if they were stand- 
ing still by comparison. 

Goal of NASA is a transocean pas- 
senger craft of 5000-mile range, cruis- 
ing at 100,000-ft. altitude, and carry- 
ing more than 200 passengers. It's а 
long-range research project, but wind- 
tunnel tests of experimental hardware 
are well along. 

The Hypersonic Transport would 
be propelled by air-breathing ramjet 
engines fueled with liquid hydrogen, 
carried in heat-insulated tanks within 
the fuselage of the 300-ft.-long delta- 
wing airplane. 

Fueling up these craft of the future 
would take so much hydrogen that 
most international airports, it's fore- 
seen, could afford to have a nuclear 
reactor and a hydrogen-making plant. 

Hydrogen-powered aircraft needn't 
necessarily be as fancy as a Hyper- 
sonic Transport. *It will be perfectly 
feasible, and in fact advantageous, to 
design all new airplanes to use hydro- 
gen," opines Laurence O. Williams, 
Martin Marietta chemical consultant, 
in Astronautics & Aeronautics. (As 
long ago as 1957, NASA's Lewis Re- 
search Center successfully flight-test- 
ed a liquid-hydrogen fuel system on 
one of the turbojet engines of a B-57.) 

From scarcity to plenty. Technolo- 
gists will solve remaining hydrogen- 
fuel problems, because they have to, 
prophets say. Current events show 
time is running out. Our dwindling 
oil is being drained all the faster be- 
cause present ways to curb auto pollu- 
tion demand more fuel consumption 
than before, for the same power out- 
put from an engine. 

With our natural gas running low, 
we're preparing to import it from as 
far away as Algeria—liquefied and car- 
ried in "cryogenic" or super-refriger- 
ated tankers. 

When the world's reserves of these 
once-plentiful fuels are gone, it will 
take nature millions of years to re- 
place them. In contrast, the natural 
cycle of hydrogen fuel will be a con- 
servationist's ideal. Water from 
burned hydrogen enters the atmo- 
sphere, returns as rain, and within 
days or weeks is back in the sea from 
which it came—ready to yield more 
hydrogen for man’s needs, over and 
over and over again. 051 
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Alaska Pipeline Plan Spins Off a Science Bonanza 


Because no one could predict 
which plants, if any, might be af- 
fected directly above the pipeline, a 
full-scale, 600-foot section was buried 
in permafrost at the University of 
Alaska's Fairbanks campus. 

Sensors fed into computers data on 
such areas as heat transfer and dis- 
sipation. Heated to 140 degrees, the 
test section accurately simulated the 
real pipeline. After two typical grow- 
ing seasons and two severe winters, 
many plants have shown an ability to 
go dormant and revive. 

Although the Biome project will 
continue until 1974, scientists have 
agreed on one preliminary conclu- 
sion: Despite its fragile nature, tun- 
dra has an amazing capacity to resist 
man's damage, and to recover. 

Vegetation for replanting. Simulta- 
neously, Alyeska and cooperating 
groups launched a worldwide hunt 
for plants capable of prospering in 
the state’s varied soils. Seeds from 
other Arctic regions—Siberia, Fin- 
land, Canada—were tested, These 
would be used in replanting areas 
bared by construction. 

To allay environmentalists’ fears 
that extraction of gravel from wilder- 
ness streams for pipeline construc- 
tion would harm fish, extensive ich- 
thyological studies were begun. 

An ardent angler, I couldn’t help 
envying Dr. Peter McCart, a Ca- 
nadian ichthyologist; for three sum- 
mers, he has camped on a succession 
of wilderness rivers and lakes—pri- 
marily Alaska’s important Sawava- 
nirktok River—hooking lunkers with 
ordinary rod and reel. And he gets 
paid for it, too. 

“Some days, I hook as many as 40 
fish before lunch,” he says. “And 
when I run out of supplies, they drop 
me more by helicopter.” 

Inventory of fish. Colleague federal 
and state biologists were assigned 
other areas of the pipeline route. 
What resulted was the first complete 
fish inventory in Alaska history. 

Ichthyologists elsewhere studied 
their findings with fascination. For 
instance, Dr. McCart discovered a 
species of lake trout 30 years old— 
with a life span roughly paralleling 
man’s. At another location, he found 
a species of grayling long ago fished 
out of waterways in the “Lower 48.” 
He also identified, for the first time, 
two distinct species of Arctic char. 

Using such information, scientists 
now have computerized baseline data 
on such facts as fish populations, pro- 
ductivity, classification, critical run 
times, downstream spawning areas, 
and periods of minimum population 
density. 
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“With this data," an Alyeska of- 
ficial explained, “we can time our 
construction activities to avoid dis- 
ruption of, say, critical spawning 
periods. This 15 one reason why we'll 
work mostly in winter. This data 
helps, too, in laying the pipeline 
route; for gravel removal, we've now 
given top consideration to upland 
areas and braided streams to mini- 
mize siltation." 

Wildlife crossings. Migration habits 
of Alaskan wildlife, notably the 
state's 400,000 caribou, have under- 
gone similar study. То determine 
whether caribou will cross the pipe- 
line (conservationists feared they 
would not) Alyeska built a two-mile 
section of four-foot fence near Prud- 
hoe Bay, resembling the pipeline in 
appearance. In some places, dirt 
ramps were built over the mockup; 
at other spots, the line was elevated 
on trestles to allow caribou to pass 
underneath. 

Scientists waited in blinds with 
cameras to record the results. Their 
conclusion: Caribou cross the lines, 
paying little heed to man's activity 
nearby. 

To make doubly sure that the ani- 
mals wouldn't be interfered with, 
Alyeska engineers used the impact- 
study data in considering routing for 
the line. For example in one section 
of the imposing Brooks Range, which 
an estimated 30,000 to 40,000 caribou 
traverse in their annual migration, 
the line will be buried entirely. 

After a study of known breeding 
areas of Dall sheep in the Brooks 
Range, sponsored jointly by the 
Alaska Fish and Game Department 
and University of Alaska biologists, 
Alyeska changed its planned route to 
avoid disturbance. 

Charting ocean currents. Another 
"first" in science was an oceano- 
graphic baseline study, now com- 
pleted, of the virgin fjord port of Val- 
dez, the southern pipeline terminus. 
Conducted by the Institute of Marine 
Sclence, University of Alaska, with 
oil-industry funding, the study set up 
21 sample stations in the Valdez arm 
of Prince William Sound. Biological 
information was acquired and cur- 
rents were measured by meters and 
dye-diffusion gear. 

The study indicated that Valdez is 
a classic example of a “positive fjord 
estuary"; more fresh water enters the 
harbor through runoff than is lost by 
evaporation. The harbor thus renews 
itself at least once a year. 

Environmentalists had charged 
that an oil spill in the harbor would 
cause potential danger to marine life. 
Without the baselines data, biologists 


studying such a spill would have no 
biological “yardstick.” 

“Think of what it might have 
meant,” a biologist conjectures, “if 
we had this kind of information for, 
say, San Francisco Bay in the pre- 
super-tanker days of the 1800s.” 

The impact-study list wanders 
through scores of scientific disciplines 
and sub-disciplines. When it ap- 
peared, for instance, that construc- 
tion might affect valuable archaeo- 
logical sites, Alyeska supported a 
"dig" along the entire 800-mile pipe- 
line route. 

“Never before has anyone been 
able to cut a transection of an entire 
state," beams Michael Kennedy, 
curator of the Alaska State Museum 
in Juneau. “We’re tremendously ex- 
cited about it.” 

Early migration sites. In two years 
archaeologists have found 189 sites; 
the information is particularly signifi- 
cant because the Alaskan interior 
was a key entrance to the New World 
from Asia 50,000 to 60,000 years 
ago. 

Alaskan birds were also studied; 
one survey counted 171 species of 
waterfowl alone. At Cook Inlet, a 
graduate student expert in seabirds is 
currently defining the ecology of a 
kittiwake colony on Chisik Island. 
Another ecologist is studying falcons 
on the North Slope, near the oil fields. 
Yet another learned that Alyeska had 
planned a communications station 
near a nesting site of rare peregrine 
falcons. Based on his information, the 
site was moved. 

Some other results of the impact- 
study program: 

€ Seismologists determined that 
the pipeline route lies near four major 
fault zones and directly crosses a fifth, 
the Denali. Now, knowing this, Alye- 
ska has agreed to establish an instru- 
mented earthquake “warning system" 
along the route. 

Based on data compiled by the U.S. 
National Center for Earthquake Re- 
search, Alyeska will install creep 
meters and seismometers at given in- 
tervals. These, seismologists say, are 
useful in detecting minor temblors 
which often precede major shakes. If 
such a major quake seems imminent, 
the oil flow will be shut down im- 
mediately. 

e Medicine will benefit from a 
study of the effect of the Arctic’s sea- 
sonal, 24-hour daylight on the human 
body. 

è At Barrow, scientists are trying 
to learn how the Arctic fox can with- 
stand extreme cold without harmful 
effect. “If we can determine this in- 
formation,” Dr. John Schindler, di- 


Alaska Pipeline Plan 
[Continued] 


rector of the Naval Arctic Research 
Laboratory told me, “it might be very 
helpful to the study of frostbite in 
humans." 

Risks to environment. Not all the 
studies, of course, were financed by oil 
interests, and not all directly involved 
the pipeline. “But the oil-boom spin- 
off," an Anchorage businessman told 
me, *sure helped us learn a lot more 
about ourselves, and about our state." 

Both Alyeska and the Interior 
Department acknowledge that ex- 
treme risks are involved. In its six-vol- 
ume environmental-impact report last 
March, in fact, Interior stated: “Мо 
single oil-delivery system would be 
free of environmental effects or po- 
tential threats." Concedes Alyeska's 
Patton: “Our goal is to avoid damage 
where possible, hold it to a minimum 
where unavoidable, and restore to the 
fullest extent what we've touched." 

Last August, after the impact study 
had been submitted by the Interior 
Department, federal judge George 
Hart lifted the injunction blocking 
construction. Apparently expecting 
an appeal by environmentalists, how- 
ever, he said he could “confidently 
anticipate the final decision rests with 
the Supreme Court.” To date, per- 
mits have not been issued for pipeline 
construction to begin. Alyeska re- 
mains in low gear: construction 
camps emptied of all but skeleton 
crews, production wells capped off. 

Some environmentalists are push- 
ing for adoption of a trans-Canada 
route that would enter the midwestern 
U.S. through Alberta. Such a line 
would be four times the length of the 
Alaska pipeline and about double the 
cost. Some Canadian officials have ex- 
pressed interest in the trans-Canada 
proposal, but observers believe the po- 
litical conflict that might result from 
such a project—as well as opposition 
from the oil companies—will prevent a 
Canadian line for Alaskan oil. 

Overcoming hazards. Whatever 
further delays might occur, however, 
it has been suggested that the out- 
come already has been a victory for 
the environmentalists. It was Dr. 
Schindler, Navy Arctic lab director 
and a veteran biologist, who perhaps 
summed it up best. “What we've 
gained from the impact study has 
been massive,” he told me. “I have 
many reservations about the pipeline, 
but industry technology—and environ- 
mental pressure—has overcome many 
hazards that loomed at first.” 

Considering the vast spinoff of 
scientific and technical know-how 
generated by Alaska’s oil boom, it 
would seem that the 49th state can 
only come out a winner. 
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USE IT ALL 
AS YOU GET READY 
FOR A NEW CAREER... 


$1,500.00 worth of two-way radio 
electronic communications equipment! 


Bell & Howell Schools announces a new 
learn-at-home program that gives you 
"hands on" experience with commercial- 
grade equipment—as you prepare for a 
business of your own in two-way radio uu hy. 
electronic communications servicing. "S AE... p 
You need "hands on" experience "— P 
with a real, commercial-band FM transceiver 
and actual commercial-grade test equipment 
—to take full advantage of growing oppor- 
tunities in electronic communications. 
Two-way radio communications is a | pu 
healthy growth area in electronics. And it's $ 2 1 + 
lucrative. Almost two million commercial E. 
two-way radio systems now serve as vital 
communications links for trucks, planes, 
boats and taxis. And the FCC requires each 
system to have its equipment serviced 
regularly by a licensed technician. That's 
where you come in. But you need career- 
oriented training—plus your 
FCC license. 
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won't help 
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job"— Ме, 
servicing Ў ur 
radio WII 8 
systems for Ber 
aircraft or advising 
trucking companies about 
their land-mobile communications 
system. For that, you need "hands on" 


experience with the real thing. This unique is convenient, you can have the equipment 
new Bell & Howell Schools learn-at-home shipped to your home in return for a $100 
program that gives you just that. You can deposit, which is refundable when you 

work with the equipment by attending one return the equipment. 

of our special "help sessions” or by Find out more about this exciting 
dropping by one of the Bell & Howell new Bell & Howell Schools program. There's 
resident schools. If neither of these plans no obligation. 


For free facts, mail attached card today! 


Let Bell & Howell Schools help you get ready for an exciting career 
or business of your own in two-way radio electronic communications! 


Bell & Howell Schools has helped thousands of people 
prepare for careers—and businesses of their own—in 
electronics. You can have absolute confidence in the 
thorough training you get. 

Expert instructors at Bell & Howell Schools 
plan each program to answer a single question: ‘What 
qualifications will you need to take advantage of actual 
career opportunities in electronics?" They then build 
each program to give you those exact qualifications. 

To get ready for a business of your own in two- 
way radio, you need: 1) career-oriented training; 2) FCC 
License; 3) "hands on" experience with commercial- 
grade equipment. Bell & Howell Schools now offers this 
new at-home training program that gives you all three. 
(See FCC License Guarantee on attached card.) 


JUST LOOK AT ALL THE EQUIPMENT 
YOU'LL WORK WITH 
DURING YOUR TRAINING PROGRAM 
WITH BELL & HOWELL SCHOOLS! 
Commercial-Band FM Transceiver . . . exactly 
the kind of two-way radio you'll service throughout 
your career 
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Deviation Meter 
.. » model favored by many 
working technicians to check 
modulation of transmitted signal. 

Frequency Meter... 
highly sensitive instrument used to 
check signal frequency within precise 
tolerances established by government 
standards. 

Power Output Meter... meter 
used almost universally by trained and 
licensed technicians to check power output— 
or wattage—of signal. 

Alignment Generator 
...acustom-designed unit 
you use to generate test 
signals for transceiver 
alignment. 


FCC REGULATIONS GIVE YOU THE OPPOR- 
TUNITY TO START YOUR OWN BUSINESS! 


The Federal Communications Commission re- 
quires that all commercial two-way communications 
systems be checked and serviced by a licensed tech- 
nician at regular intervals. | 

As a Bell & Howell Schools graduate, you'll 
have the technical know-how you need. With your FCC 
license, you can go out and eventually build your own 
business—signing contracts with companies that use 
two-way radio. FCC regulations could mean security 
and regular income for you! 


BELL & HOWELL SCHOOLS OFFERS YOU 

THESE SPECIAL ADVANTAGES: 

Help Sessions Scheduled regularly every few 
Saturdays at the Bell & Howell Schools and in many 
other cities throughout the U.S. and Canada. Top in- 
structors give you personal help and guidance. 

Transfer Privileges After completion, you can 
transfer to any of the resident schools for more ad- 
vanced study, if you wish. 

Lifetime National Placement Assistance Helps 
you locate a job where you want to anytime after you 
complete program. 

Veterans’ Benefits We are approved by the 
state approval agency for Veterans’ Benefits. 

Student Financial Aid We are an eligible in- 
stitution under the Federally Insured Student Loan 
Program. 


EXCLUSIVE ELECTRO-LAB®— 
YOURS TO KEEP! 
To make sure you get prac- 
tical experience with instru- 
ments used daily by 
professionals, we've 
integrated into your 
program three pre- 
cision instruments 
you assemble yourself 
and keep: 


Design Console Use this 
to rapidly "breadboard" 
circuits without soldering. 
Oscilloscope Offers bright, 
sharp screen images, 3-way 
jacks for leads, plugs. 
Transistorized Meter Registers 
current, voltage and resistance. 


FOR FULL INFORMATION, 
MAIL THE ATTACHED CARD 
TODAY! OR WRITE: 


An Electronics Home Study School 
DEVRAY INSTITUTE OF TECHNOLOGY 
ONE OF THE 


BELL = HOWELL SCHOOLS 4068 


4141 Belmont, Chicago, Illinois 60641 


SAMPLES 


with woodworkers Catalog 


ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture—refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 
O96 Picture-Packed GIANT PAGES 

Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 

Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world's most glamorous 
veneers—Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 

woods wherever you go! 
WITH 


FREE: 


“101 PROJECT IDEAS" | 
CONSTANTINE 


2053 Eastchester Rd., Bronx, N.Y. 10461 


"ПП Enclosed $1 for Wood Samples 
& Woodworkers Catalog. 
($1 Refunded) 


[] Catalog Only 


506 
i 
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BUILD THIS UNIQUE 
HEATHKIT 6-DIGIT 
ELECTRONIC CLOCK 
...954.95 
New solid-state silent timepiece with computer-logic 
accuracy and high-visibility illuminated electronic 


readout tubes tells time to the second. Reads 12 or 
24 hour time on 120 or 240 volts, 50 or 60 cycles. 


"Beeper" alarm automatically sounds every 24 


hours; repeating “snooze” switch gives extra 7 min- 


utes sleep. Assembly manual guides you one easy | 


step at a time to completion in 2 or 3 evenings. 
Black Cycolac® case with simulat- 
ed walnut inserts. There's nothing 
like it at this low kit price. 

Kit GC-1005, 4 Ibs..... . $54.95 


Over 350 
Easy-To-Build Kits 
SEND FOR FREE CATALOG 


| HEATHKIT | 
Schlumberger 


SS тышны тыт eee 


HEATH COMPANY, Dept. 16-1 
Benton Harbor, Michigan 49022 
Please send FREE Heathkit Catalog. 
Enclosed is $, plus shipping. 
Please send model GC-1005 Clock 


Name 


] 
J 


|: | — 

Prices & Specifications subject to Races 
without notice. 

*Mail order prices; F.0.B. factory. GX-263 
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ELECTRONIC CALCULATOR with 8 digit 
capacity, adds, subtracts, multiplies & 
divides. Features chain multiplication & 
division. Floating decimal for figuring per- 
"E ais & taxes. Plugs into any AC outlet. 
$84.95 + $1.50 pstg & hdlg. 10-day mon 24 
back guarantee. TEC Electronics, Dept. P 

200 Via del ч Rey, So. ا‎ Ca. 91030. 


FIREPLACE FURNACE. Prevent most heat 
from escaping up the chimney by cradlin 
your fire on the Thermograte. New 
shaped grate is welded from steel tube, 
draws cool air at base & pours hot air at 
top. Easily installed. Convert fireplace into 
circulating air heater. $69.50 pe qn pd. 
Thermograte Enterprises, Dept. PS, 51 lona 
Ln., St. Paul, Mn, 55117. 
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HERE'S SOMETHING NEW 
A Pushbutton Drawing System— 


Now Scale Drawings Fast & Easy 
DRAWINGS THAT DO YOU PROUD, In scale and correct 
Атон. Lnigue pushbutton system forces accuracy, 

ctually pulls your drawing edge to exactness. You 
can't go wrong. Will do enlargements and reductions 
too. A most discreet board if you want excellent draw- 
ings, Баку way to learn art and draftin ioo. Plan shop 
projects. Draw that new office and it's business forms, 
design your dream home. even to placement of furni- 
ture. Direct reading scale prevents mistakes in drawing 
and construction, Two sizes, @4°x24"—$15.95 and 
28"x30"—429.95 plus 81.85 shpg. Both have stainless 
steel drawing ейге, plus many needed accessories and 
simple, but detailed instructions, Return In 2 weeks for 
full refund If not delighted. Send check or M o, 


J. W. HOLST, Inc. Dept, PS-1, 1005 E. Bay St. 


East Tawas, Mich, 48730. 


IT'S ALMOST LIKE 
PRINTING 
: = OWN MONEY! 


Since 1922, Warner has 
enabled thousands of 
men and women to estab- 
lish a business of their 


| own—to reap the benefits of their own labor and have 
| the personal satisfaction, and independence, that comes 


with operating a business of their own. 

Now, a revolutionary new machine makes it possible 
for an Independent Business Man with no “PULL . . . 
No Big Money to Invest . . . and, No Experience—to start 
a business of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


$7,280.00 for 1 to 144 hours work an evening in 
my spare time—and without advertising. When | 


start to advertise | will have my own full-time 
business, Now the extra income gives my family 
the luxuries my present job does not afford. 


THE WHITWORTH. A rifled cannon intro- 
duced during the Civil War & capable of 
greater penetration than smoothbore guns. 
Gun carriage made of cast metal, gun bar- 
rel is solid brass. Model 915" L, 315" H. 
Complete kit $11.95 + 75g shpg. Catalog 
of ships & cannon kits 25g. Preston's, 96-R 
Main Street Wharf, Greenport, N.Y. 11944. 


DIGITAL. SPEEDOMETER. Sporty instru- 
ment with unparalleled readability & ac- 
curacy. Shows speed to 199 mph with 1 
mph accuracy. Dash-top positioning with 
15" high luminous green digits. Three 
warning lights alert driver of high speed 
ranges. Dept. PS, ^20 kit $94.95, Rotiform 
Corp., Dept 2008 Cotner Ave., Los 
Angeles, Ca. 90025 


WINDWATCH™ 5 995 
| ANEMOMETER — -WIND VANE 


Neon lights in Indoor indicator show wind speed 
and direction. Decorative indicator with gold dial 
In dark mahogany case. Designed for desk use 
or wall mount. Outdoor instruments of durable 
aluminum with electrical parts enclosed in rigid 
vinyl housings. Easy to assemble and install. 
Attach directly to roof or pole. Comes with wire 
and materials for installation up to 60 feet. Uses 
regular 120V AC. Unique low amp circuit as- 
sures absolute safety. A fascinating addition to 
any home. Five year guarantee, 15 day trial. Your 
satisfaction or money back. Only $19.95 postpald. 


 WINDWATCH DEPT. L8. 104 HEIMANN 


SAN ANTONIO, TEXAS 78205. 


9¢ WORTH OF RAW MATERIAL becomes 
$1.25 in less than 60 seconds—and ANYONE 
can LEARN to do it in a FEW SHORT HOURS! | 


Now you can get into this highly lucrative business, 
using your home as headquarters. No experience needed 
because we supply everything. The new Warner Success 
Program. ''Engraving as a Profitable Business,'' is now 
ready for you, Send for your FREE illustrated brochure. 
No salesman will call. Send your name and address on 
the coupon or a postcard. Be first in your area to cash 
in on this ground floor opportunity. SEND NO MONEY 


WARNER ELECTRIC CO., DEPT. E-3-CA 
1512 Jarvis Ave., Chicago, Ш. 60626 
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Engraving Division, Dept. E-3-CA 
1512 Jarvis Ave., Chicago, Ill. 60626 


Please rush your free illustrated brochure to: 


Hame 


Address 


City, State, Zip 
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LIVE IN THE WORLD OF TOMORROW . 


o UESTRE S| 


& PHYSICAL 


. TODAY! NEW PRODUCTS, NEW MATERIALS, NEW IDEAS! 


“FISH” WITH A MAGNET 


jeu Go treasure hunting on the 
Ji су] bottom! Fascinating f ш 
“ЖОТО е a 


sometimes Profitable! 
line ro our 5 159-1. Magnet— 
drop it overboard in bay. 
river. lake or ocean. Troll 
it along bottom — your 
'""freasure''" haul can be ошт: 
board motors. anchors, Oth- 
er metal valuables. 515-10. 
Magnet is war surplus—<aAl- 
nico Үү tvne——iscov't COSI 
$50. Lifts over 150 lbs. on 
land——greiter welrhts  un- 
der water. 

T0,87T1NM ............ 222525 14.00 Ppd. 
60,215N # = = gd & à 11 ibs... аш 8 5 . Ф 5.75 Pod. 
TO,S7TOM ......31% Ibs.......5 8.75 Ppi. 
B85,152M ..... 15324 Ibs...... $38.95 РОВ 


Stock No. 


Stock Мо. 
Stock Мо. 
Stock Мо, 


AUTHENTIC ACUPU NCTURE. MODEL 


Learn first-hand about Asi. 
atic needle probing fram 
exact duplicate of models 
used in Red China, 10145" 
free-standing model clearly 
shows 12 all-important mer- 
idian lines and approx SUN 
specific points an acupurnc- 
turist must learn to pierce. 
Precise enough to serve As 
teaching aid for doctors, 
teachers & merical students. 
Fully illustr instructive 12 

’ „эн " س‎ i page БЕЙ, See why this 
5000 vr. old healing & palin removal method has had such 
impact on Amer. medicine, Polyethylene (rubberized). 
Stock No. 71,778M .................. 910.00 Ppd. 


PROTECTIVE SEE-THROUGH DOMES 


Keep dust, moisture, air 
currents, inset Lx from dis- 
plays, models, products, 
SEAMEN, ete. Маке — table 
aquarium! These xturdy Lg” 
vcienr acrylic plasile domes 
wont discolor, crag бг 
track with age,  Odorless, 
non-toxbe & non-conductive. 
Him permits screwiny down 
to prevent plilferage; and 
combining 2 into m hall 
With small screws Or Ce- 
ment for a creative project. 
$3.15 Pad. 
heat Weider aa .. $7.00 Ppd. 
2G ATE S Rae UE $14.30 Ppd. 


[E та а 


No. 71, 710N (7^ dig. 3.9/16" dp) 
6” dp) 
(1H" dia., 8.14" dp) 


Мо. HO,17T9M {12° dia., 


Brand new Signal (Corps 
Model. Up to 90 volts by 
turning crank. Use in high 
impedence relays. Charge 
ground & bring up night 
crawlers for bait or study. 
3 Alnico Magnets alone now 
worth more than original 
£15 gov't eost, 


(2ibs.)......-. . $8.90 Ppd. 


KNOW 


YOUR ALPHA FROM THETA! 


Learn to control your Alpha- 
Theta bralnwaves for relax- 
atlon,  linproved memory, 
concentration, Head elec- 
trodes, hooked to amplifier, 
filter brainwaves «sipnaliner 
audible heep for each Alpha- 
Theta Wave passed, Wrist & 
hnrer contact pick up and 
amplify heart beat, skin re. 
sistance. Hellable, easy-to- 
use trainer unit offers fea- 
j tures comparable to many 
d -— higher-priced modes. Com- 
pletely safe. Most people can learn Alpha rhythm con- 
trol im 10-12 hrs with full instructions ineluded, 
Stock No. T1,6D6M .................. ..5120.00 Ppd. 


130 EXPERIMENTS IN OPTICS... 


am photography! Optix({ it) 
Experiments Kit is u com- 
Mieke optical & photography 
lah for 130 exciting experi. 
ments, Lets you recreate tnc 
Periscope, Lelescope, micro- 
небе, HKoleitoscopel Bulla a 
чопи reflex camera with 
Interchangeahle lens system! 
Make, develop photographic 
flim! Enjoy the fun and fas- 
tinatlon of having your own 
optics tab. Fully illustr 112- 
ни manual, MisUx11". clear- 
ly explains usage of this stimuliting kit's 114 precision 
emreineeved components. 

Stock No, T1,646N 


$21.00 Ppd. 


® шош B 4 & 4 + к в BOR BOB Ro „у m 


Meteorology kit can give 
you the know-how to 
check your predictions 
against official forecasts! 
Has remote reading ane- 
mometer w/windvane. In. 


door indicator board 
flashes neon, shows wind 
speed, direction, Safety 


power cord holds current 
to lēsa than 1 ma, Also: 
sensitive alr-tank barom- 
eter w/2-ft, indicator col. 
umn: sling psyehrometer 
to measure rel, humidity: 
ralin gauge that measures to 1/100th inch; 100 ft. lead. 
in wire: loud chart: forecasting manual, 

Stock Мо. 71.022M ... we eee ee ee ee ee ee SISOS Ppd. 


EDMUND 


(EE WEATHER BALLOON 


"Balle of fun'' for kids, 
traffic stoppers for stores, 
terrific for amateur meteor- 
ologist. Create a nelghhor- 
hood sensation. Great back- 
vard fun. Exciting beach at- 
traction. Amateur meteort- 
olopists use ta Measure 
cloud heights, wind speed 
and temp. Made of heavy 
ашу Neoprene. Inflate with 
vacuum cleaner or auto ліг 
hose: or loesallv available 
helium for high rise. 


..(B Ft. diameter) ..952.50 Ppd. 
..(16 Ft. diameter), . . $7.00 Ppd. 


Stock Mo. 60,568N 


Stock Mo. 60,632N 


POWERFUL 22 OZ. RANGEFINDER! 


Direct reading up to 2 
mi. Has 3 interclianreable 
pre-computed scales, In 
seconds, шег exact fix. 
check distance & speed, 
correct compass, Gives 
210" field of view at 500 
yis: less than і б error at 
50 & 100 vds. 6 x IBX 
monocular  detnches for 
кер use. Ideal for hunt- 
ers, boaters. rolfers, 
enigrs.. contractors, esti- 
mators, Wentherproof. 2- 
wr Warranty. 

Mo. T1,648M (115 x 11") 


CARRY CASE & “IN USE" HOLSTER 
Stock Mo. 71,649M 


ERU E TER $35.75 Pod. 


-$7.75 Ppd. 


ъ= BOB B ш à ә Ro 4 # + тото Fm» о т 9" o" 


POWER HORN BLASTS A MILE 


Frizhten prowlers, mugjrgersk, 
vicious dogs with 11 de- 
cibela. Just press and this 


Freon powered pocket-sized 
horn can be heard a mile 
nway to signal for help or 
fun. (reat for boating (il 
floats). hiking, camping, 
hunting, seashore, rootime 
for your tenm. (an be heard 
over trafic and constr. 
noises to sound fire drill. 
mneh break or winerrenes , 
Welrhs only 3 oz. hut con. 
100 iilis: -Piercing blasts. A real bargain. 


.53.25 Ppd. 


taina up to 
Stock No. 41,423N 
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Giant 9-ounce Air Horn. 
Stock Mo, 71,630M .... 


STEREO MICROSCOPE AT 15 PRICE 


Mfr.'s surplus! Paired тох 
keliner eyepleces w/rubber 
ereruards & paired AX color 
correcied objectives for 30X 
Overall. Left side foruses 
independently. Good deüni. 
tion; collimated; coated op- 
tics: lone working distance 
(var. 11-4"); Interpupil- 
lary adi: 55-80mm; extends 
8-10" overall, Removable 
diffusing plastic stare; hel- 


..58.25 Ppd. 


важ - o4 d d b à & o à d а = а 


ical rack & pinion for i 

smooth focusing: lockable : i 

head swings S00 degrees, Lustre-coated metal, sturdy vi- 

brationless base. Sloe Ibs. Imported. Hurry! 

Stock No, 7T1,621N ................ Tae 559.50 Ppd. 
WITH A “STILL” 


MAKE PERFUME 


Real ‘‘flower power''— why 
pay like #50 an ounce for 
perfume when you can make 
wour own in 5 simple steps? 
You supply the flowers, ani- 
mal fat and undenatured al- 
cohol (100-prowf vodka Is 
ideal) — kit contalns all 
equipment needed for small 
quantities. Enjoy makin 
exotic perfume from favorite 
garden flowers—-even turn it 
into Colorne. hand totion. 
after-shave lotlon, werfumerdt 


soap! Easy Instructions, Creative, fun hobhy to turn а 
profit! 
Stock Mo. T1,684M ........ ore ae ae et a -$10.75 Pod, 


AMERICAN MADE OPAQUE PROJECTOR 


Projects illustrations up to #7 
a" x 3o"—enlarges them © 
to 95" x ЗО” if screen is 
815 ft. from projector, larg- 
er pictures li y La {в far- 
ther away, No film or neya 
tives needed, Primarily 
intended tor children, Pro- 
jects charts, dlagrams, color 
or black-and-white in dark- 
ened room, 115 v A.C. . 

& ft. cord and pl included. 
Size 12" x Б" x 415” wide. 
Weight 1 lb. 2 ozs, Plastic 
cage. 


Stock Mo. 7TO,199M ................. 


(58.75 


ASTRONOMICAL TELESCOPE KITS 


Grind your own mirror for 
powerful telescopes. Кі 
contains fine annealed pyrex 
mirror blank, tool,  ahra- 
aives, diagonal mirror. ani 
eyeplece lenses. Instruments 
you build range in value 
from €75.04 to hundreds of 
ilollars. 


Stock No. 70,003N 

414" diam., 34” thick 

2.2.22... $10.75 Ppd. 
Stock No. 70,004N 

6" diam., 1" thick 

epe $16.95 Pod. 
Stock No, 70.005M 8” diam.. 13%” thick ..$24,50 Ppd. 
Stock Mo. 70,006N 10" diam., 134" thick 

JSO- BEL... 1x kat Eg CRGO, дуа ла: СЕ” RES t | .544.50 FOR 
Stock Мо. 70,007N 1215” diam., 21g" thick 

46 Ibs. ....572.50 FOB 


to.» bom: 
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ORDER BY STOCK NUMBER - SEND CHECK OR MONEY ORDER 


300 EDSCORP BLDG. 
BARRINGTON, NEW JERSEY 08007 


AMAZING NEW Wankel KIT! 


the fun of build- 
ing vour own  see-througn 
motorized model of revaolu- 
tlonary pistonless type en- 
fine . . . only engine ex- 
perts think economically 
modifiable to meet new pol- 
lution standards. Replaces 
piston. cylinder. crank as- 
&emblies with rotating disces 
isectiona removed for firing 


Thril! tà 


chambers). Smaller than 

conventional; fewer parts. NON 
greater rellability. same 

speed  w/less horsepower. E E 
Feat: flashing plurs. ruhher 

fan belt. stick-shift on-off ; 

zwürch. Reg. 2—1], hatt. tot inci. 

Мо. Ti1,424M ... (415° 5" x 9", . $6.75 Ppd. 


519 Раве Wankel Engine 
Stockh Mo. 9,439N 


m ow ow т Фе т 5B OB CDD LJF-! Ppd. 


ist ا‎ OPAQUE UNDER 6509 


Terrific ur Quality! 
p bon E р oie fi. 
ag. image from ar using up to 
x5" color, b&w illustrations, 
ieri all original colors. pro- 
drawings, 


upside c down, Turbo- emai: ‘Bla 17 


ü. 
Stock Mo. 71.272M ....(Wt. 111/4 ibs). . 598.75 Pod. 


3” ASTRONOMICAL ERE 


See moon shots, orbits— 
stars, phases of Venus, 
planets close up, 60 to 180 
power, Aluminized and over- 
coated 3" diameter [/1П 
primary mirror, ventilated 
cell, Equatorial] mount with 
locks on hoth axes. 
Equipped with 40x eyepiece 
and mounted Barlow lens. 
Hx finder telescope, hard- 
wood tripod. Included FREE: 
"STAR CHART”: “HOW 
TO USE YOUR TELESCOPE, *' 


Stock Mo. 85,0500 ............. i . $32.93 Ppd. 
DELUXE 1" парео REFLECTOR 
STOCK NO. B0,162M .................. 61. 30 Ppd. 


STOCK NO. 85/105N 414" REFLECTOR ....$99.50 


Ppd. 
STOCK NO. 85. OBEN &" REFLECTOR .... 


.$239.50 FOB 


HELIUM BALLOONS MAKE A "BALL" 


Anytime there's a balloon 
the air is festive. Especially 
when the *'alr'" i4 hellum, 
which makes а balioon 
perky and adventurous. Now 
here's 20 tlmes the fun— 
20 various colored balloons 
of 4. 5, 67 diameter менеп 
inflated. With them, а pres. 
aurized (304) Ibe ad. in.) 
an containing 20 liters of 
iellüum to inflate all 20, For 
adults or kids* parties. give 
aways bazaars or just dern- 


unstrating “lighter than alr. Helium is a safe non-toxic 


inert ius. 
Steck Mo. T1,2B89M .....................® 


3.00 Ppd. 


 FEATHERWEI GHT TREASURE FINDER 


Best, easiest to use solid 
state metal detector at its 
price. U.S. madel Only 3 
lbs] #4” search head, detects 
penny at depth of 5", silver 
dollar at М”, bar of coins at 


1H". haslty ‘works thru dirt, 
Sand, Wool, Water (o 
Heep) and геси with по 
power loss. Detects your 
Himi" sharply with **sound 
emt loudspeaker. Comes 
ready 10 ко. One tuner ад 
trol: ali ran&Blstor:; arius. 
stem: perfect balance, Incl& 8v batt, FREE TREASURE 


GUIDE To 101 Treasure Sites, 
Stack No. R0.,175N # + + # ш mon шоп a mw w 8 # m m & 


=.: 839.95 Pod, 


GIANT FREE 
CATALOG! 


164 PAGES • MORE THAN 4000 
UNUSUAL BARGAINS! 


Completely new Catalog. Packed with huge 
selection of telescopes, microscope, binocu- 
lars, magnets, magnifiers, prisms, photo com- 
ponents, ecology and Unique Lighting items. 
parts, kits, accessories—many hard-to-get sur- 
plus bargains, 100's of charts, illustrations. 
For hobbyists, experiments, schools. industry. 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
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MONEY-BACK GUARANTEE 
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| Please rush Free Giant Catalog “NY 

| BID. cbe SX FRU СЛ СУК ЛКК ОК ЕС lUa at 
| nolo SEM NE M UM n mr TE — E 
HW. ueteri c EB rcbus 


SCIENTIFIC CO. 


[S-S-MACHINES-IN-I 


Versatile Maximat is the modelmakers machine, com- 
bining precision metai-turning lathe with vertical & 
horizontal mill, drill press, and grinder into one rugged 
and compact unit! Designed for labs and precision 
workshops, multi-purpose Maximat now fills the ma- 
chine tool needs of serious craftsmen and hobbyists 
throughout the world. Three models available: 7" x 
18", 7" x 24", 10" x 26". Maximat is fun and easy to 
use. Anyone can machine like a “pro” with our fully il- 


BLINKING CAR TROUBLE | LITE. Priceless 
protection for emergency auto stops. Blink- 
ing red warning light with suction cup at- 
taches to car anywhere. Warn other drivers 
when stopping for emergencies. Unbreak- 
able plastic 3" size. Uses flashlight bat- 
teries. $1.95 + 35g pstg. & hdlg. Big 3 
Enterprises, Dept. PS, 34 Garfield Pi., 
Brooklyn, N.Y. 11215. 


COLLECTOR'S MINIATURE replicas of 12 
Early American Bottles & Flasks. Colors: 
red, amber, light & dark blue, green, ame- 
thyst. Bottles about 3" high, with real 
corks. Shapes include Ben Franklin, Liber- 
ty Bell & others. No. 4345, Set of 12 An- 
tique Bottles, $2.98 + 35€ pstg & hdlg. 
Foster-Trent, Inc., Dept. RA ne 345 Post 
Rd., Larchmont, N.Y. 10538 


lustrated Maximat instruction handbook, зешн 
Machining Techniques — only $2. Dealers in all major 
cities. Use coupon fori mmediate information. 


T zm 


American Edelstaal, Inc., Dept.AA-3 
Tenafly, N.J. 07670 


| Please send me: 


Т 
| 


) Precision Machining Techniques 
handbook $2 enclosed. 
) Complete catalog information 


| Name = - 


Addr ——— c— ——— 
| i 
ө eae ME. Yd 
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See 


тағ dlacoti 
in 20 Seconds 


with 
INTERNATIONALS 
MICROWAVE OVEN 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 372 minutes* instead of 20 to 50 min- 
utes, Bake a potato in 5 minutes” instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


*Times are approximate 


INTERNATI ONAL 


CRYSTAL MFG. CO. INC. 
10 NO LEE © OKLA. CITY. OKLA. 73102 
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MAGNETIC POCKET CHESS BOARD for 
travelers & chess players who want the 
convenience of a small set. This 5x5" im- 
port has a powerful magnetic board to 
hold pieces in place. Complete with board 
& full set of Chess men. Model M-707. Gift 


SCARE OFF VANDALS, intruders & bur- 
glars. After Dark Protector automatically 
turns lights on at dusk, off at dawn. No 
special wiring needed. Fits into any light 
socket, uses standard bulb or floodlight 
bulb. For indoor & outdoor use. Weather 


ا ق 


boxed. $1.75 + 25¢ hdlg. Westbury Sales 
Co., Dept. PS-1, P.O. Box 434, Westbury, 
N.Y. 11590. 


With these deluxe fashionable 
"HALF FRAME" Reading Glasses 
Half frame magnifying glasses help you read 
tiniest print instantly. Stop squinting at price 
tags, programs, menus, etc. Impact resistant 
lenses. Ben Franklin frame with $ 95 

сузы cloar E орган Сев you 5 
unobstructed vision. In Deep Brown 
or Jet Black. Specify men's or Add 50¢ 
women's. With case. | Handling 
JOY OPTICAL зо orders for N.Y. dey 


Calendar 


ii 4 ОХИ HOME-IMPORT 


BUSINESS-Make Big Profits 


а Metal | 
Field Detector ES Men-Women, new Drop Shi 
Glasses | $13.95 e x Plan, Fast profits without prod- 
$5.24 ^ uctinvestment! Deal direct with 


‚ Overseas sources. Buy small quanti- 
ties, Prices include duty & postage. Full or 
spare time, Write for FREE PLAN, state age. 


QUANTITY PRICES 
EVEN LÜWER 


MELLINGER, Dept.G2241, 6100 Variel, Woodland Hills, CA 91364 


CREER: ES mimi mimi mimi mı к EE + EE NE Е IM IN LJ 


Dept. 703, 73 Fifth Ave., New York, N.Y. 10003 


———————————————————————————sÀ———P'/——————————— 
A true surplus bargain, Fa- 
mous brand, new and Ameril- 
can made to Government 


paid — U.S.A. Money hack 
| guarantee, Cosh, checks or 
FE money order, Immediate he- 


resistant. Guaranteed. $5.95 + 50e pstg & 


Merchandise Sales Co., Dept. PS, 


160 Amherst St., East Orange, N.J. 07019. 


BUILD YOUR OWN 


GRANDFATHER CLOCK 


Save over 50% | урып your own grand- 
father коса, tately, straight-sided 

“AMERICAN CLASSIC with beveled plate 
glass sides. B rens waist designs; “SPIRIT 
OF '76'"' with finely sculptured crown and 
bras s-tipped pillars; or easy to build, always | 
popular. 'SPIRIT OF THE CENTURY. *" Our 

its are Red-i-Kut, semi-assembled, hand- 
crafted of solid %4" kiln-dried mahogany, 
cherry or walnut. Tubular bell or West- 
minster rod chimes. Moving moon dials 
Painted by our own artists, and our own 
original Goddess Diana or Lady Florentine 
pendulums. Gorgeous solid bronze dials 
with raised numerals and corners. Send 
$2.50 for all three plans, plus description 
of kits and movements, as folks have for 
More than titty years. 


KUEMPEL CHIME CLOCK WORKS £ STUDIO 
Route 3, Box 240:P8-1 Excelsior, Minnesota 55331 


Specifications. Two models— 
| UO doch 


dn” square drive, 

pound scale and L9" — suuare 

"drive, 14040 foot pound scale. 
i Sold nationally for 325.00, 


Our price is $8.95 cach, pre- 


livery. 


Army & Factory Surplus 
2300 Market St., Denver, Colorado 80205 


; BUILD YOUR OWN CANOE: 


WOOD & CANVAS "- 
Fi&EROLASSI 
LS 


MAC ERN КЛИ АТ 


E MIA Pr 
море 
| то CHOOSE 
j From} ; FREE 

i cna TRAILCRAFT, MN. Seon 
ı BOX 60696 CONCORDIA, KANSAS 669011 
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| EXTRA FINE BIRCH-OAK-ASH 


a FREE CATALOG • 


PLYWOOD 


Sheets or cut to size and shape. Cabinet-Furniture- 
Dies-Jiggs-Marine-Aircraft. Fabricated component parts 
for volume production of any woodproducts. 


669 Northfield Road 
Lunenburg, Mass. 01462 


VIOLETTE PLYWOOD CORP. 
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Í Accordion Corp. of America—Dept. P-13 


| } 


ACCORDIONS:'2 OFF | 


of retail prices you'd expect to pay! 
Over 40 Electronic, Standard & Button Models 
All famous makes. All colors. Models for Stu- 

dents, Teachers, Professionals. Amplifiers, 

too! Try before you buy. Free accessories. 5 
E-Z terms. Trades welcome. Lifetime Per- Day 
formance Policy. FREE Color catalogs and Home 
Importer-to-Y ou discounts. Rush coupon. Trial 


Discount псев 


5535 W. Belmont Ave, Chicago, Ill. 60641 


Send FREE accordion catalogs and discount prices. 
Include special information checked: 


b p | О Accordion Amplifiers O Button Accordions 


Name 
i Address 
City ———— _ Др 
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I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There 15 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


l'd like to give this to 
my fellow men... 


while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 


in my youth I knew the pinch of pov- 


erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 


past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “опе 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. Апа no need to let anyone else know 
you are “оп your own." It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off. loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, ГІ 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested ГЇЇ return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you mav convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-CA 


CHICAGO, ILLINOIS 60626 
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4’ Wood Lathe 
at $29.95 


They do the Same job 


power tools. 


as tools costing up to 5 times as much. 


We skipped the chrome to save you 
money... but we did not skip anything 


on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 


The lathe shown above isn't 
exactly flashy. We admit it. But S= 
in a recent article, Popular Sci- ES 
ence used it to demonstrate | E 
wood lathe technique and said: E 
"You won't go wrong with this Eze 
economical introduction to “= 
wood turning." It is typical of our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 
HERE'S HOW WE DO IT ... First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job . . . with the same accu- 
racy, ease and speed... and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let's be specific: 
SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs. Machined parts are used 
only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . . . 
You save a bundle, yet, we offer a double 
guarantee backed by a 38-year-old com- 
pany with millions of satisfied customers 
...and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS.. 


sible. By avoiding custom- 
made parts we pass on tre- 
mendous savings to you. 


cte 


y^4- 


. Our designs use | 
standard hardware items wherever pos- | 


If you are looking for power tools that | 


perform like units costing many times our 
low prices, order today and you'll be one 
step closer to many hours of woodwork- 


ing satisfaction. Rill Йер 


куттин Ж | 


AMERICAN MACHINE & TOOL CO., Dept. PS13, 
Please send me the units checked. Payment in full enclosed $..  . | | | —. 
$3 deposit each item enclosed, balance C.O.D. 1 must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 


[1 8" Power Saw at $19.95 
Ч Standard Rip Fence at $3.50 
Long Cabinet Rip Fence at $4.50 
[] Ball Bearing Spindle at $5.00 
[] Belt Sander at $19.95 
Disc Sander Attachment at $7.95 
Mitre Gauge for Sander at $1.95 
[] Drill Press at $34.95 


NAME 
ADDRESS 


ОООО 
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G.E. Motor [] $19.90 (with other item) [] $24.85 (purchased separately) 


POWER SAW id tilt arbor saw 
rOrOSSCUUS, rips, 
mitres, cuts compound üt ^ 
angles, dadoes, coves, | 
moldings. Completely کک‎ 
assembled with ground ~». 
cast iron table, safety | 
guard, splitter, mitre = 
gauge. Less blade, 
motor. Rip fence for | 
easier work alignment, $3. 50 add'l. Ball 
bearing model, $5.00 add'l. Takes 14 


h.p. motor or larger, stand- 51095 


ard blades, attachments. Wt. 
"T 26 Ibs., f.o.b. factory 
FREE OFFER, cabinet 
base plans, .. . with one 
piece of 34" plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" x 24" top. Takes cabi- 
net rip fence, $4.50 add'l. 


=| TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and |= 
| compare it with any similar ma- 
| chine at any price. If not satisfied, 
| return it for prompt, no questions | 
| asked refund! We pay the return 
shipping charges. 


10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT 
power tools (except motor which 
carries a one year guarantee) which | 
become inoperative for any reason 
within ten years after purchase 
date will be repaired or replaced 
by the factory with no cost to the 
ال ا‎ other than FEE 


2 m тету пем нола — | 


| 3 К developing full 1 h.p. 17 Ibs. 

== (Purchased separately, $24.85). 
With any AMT machine here. $19 90 
a 


BUY DIRECT 


.. USE THIS HANDY 
ORDER COUPON 
NOW 


Royersford, Pa. 19468 


MGE 


or 


[] Jointer Planer at $29.9 
O Ball Bearing dle at $5.00 
[] Wood Shaper Kit at $19.95 
[] Opt. Hold Down Assembly at $2.75 
[] 6" Swing 3’ Lathe at $14.95 
[] 12" Swing 4' Lathe at $29.95 
[] Face Plate $2.50 (either Lathe) 
[] Turning Chisels $4.95 (either Lathe) 


| tables. For planing, 


| Precision 32" 


| Depth of throat up to 16". 


3' WOOD LATHE sins >ле 


ion and speed as $40 units. sturdy саш 
iron with tub- " z= 
ular steel bed. 
Lever action & 
tail stock, two- 4/47 

speed pulley, fits any motor. Set of 3 high 


speed turning chisels, $4.95 51495 


add'l. 4" face plate, $2.50 
add'l. 15 Ibs., f.o.b. factory 
4 WOOD LATHE паш 


size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 


stock, three- 
speed pulley. 
bee any mo- 
tor. 3 high 
pend turing cies 34.25 $9995 
add'l. 30 Ibs., f.o.b. factory 
JOINTER-PLANER 24.77. 


and steel, precision ground adjustable 
joints, bevels. Rabbets = 3% 
to 3&8" depth. Fence 
adjustable O^ to 50°. En 
Steel knives, dual guards. Use any motat: 
Precision ball bearing indus- $ 
trial model, $5.00 add'l. Wt. 7085 
19 Ibs., f.0.b. factory | 
A precision unit. 
It changes from 


ВИТ SANDE Nus 


horizontal to vertical in seconds. 
sander includes 4" x 36" sanding beit. 

. aii Uses 14 h.p. or lar- 
ger motor. V-pulley 
drive and multi-pur- 
pose drive spindle, 


Disc sander BC dm $7.95 ин 


add'l. Mitre gauge, $1.95 
add'l. 15 Ibs., f.o.b. factory 
DRILL PRESS 


radial 
unit has standard fea- 
tures and many extras. 


Head tilts and table stays ` 
level. Drills to center of a 
32" circle. All cast iron and 
steel. Takes standard motor. 


53495 
32 Ibs., г.о.Б. factory. | 
WOOD SHAPER КІТ ces: 


beads, 
coves. moldings, tongue-and-groove joints, 

2 etc. Accurate cuts at high 
speeds. Sealed  greased- 
for-life ball bearings. Less 
wood. Takes 14 h.p. motor 
or larger, standard cutters. 


Optional hold $1995 


айр eset. $2.75 add'l. 
15 lbs., f.o.b. factory 


Ls. ES 


CUT ANY MATERIAL from hardened steel 
to stone with Arco Whizz-Disc. Shatter- 
proof silicon carbide Disc fits any electric 
drill. Used edgewise, it cuts through con- 
crete, slate, etc. Used sideways, removes 
rust & paint, shapes & sharpens metals, 
stone, #1400 M Whizz-Disc is $3.25 ppd 
incl. 7" Disc, backing pad, 4” shank arbor 
& washers. Arco Tools, Inc., Dept. PS-1P, 
421 W. 203 St., N.Y., М.Ү. 10034. 


AMERICA'S LOWEST PRICED JET ENGINE. 
Takes off all by itself or powers model 
autos, planes, etc. Strong, constant thrust 
for exciting experiments. Operates on ram 
jet principle. Fast starting. Mo mowvin 
parts. Uses solid fuel. $1.50 + 504 for fuel. 
World Co., Dept. PS-1, 1 Park Ave. New 
York, N. Y. 10016. 


MAASDAM POW'R- 
PULL. This rope 
uller is available 
in !^ ton capacity 
| with or without 
high-test polyprope- 
lene line. Puller is 
ideal for vehicle re- 
a covery, pulling ma- 
| rine craft, etc. Ideal 
for farm, home, 
sporting or indus- 
trial use. For de- 
tails, write: Maas- 
dam Pow-R-Pull, 
Inc., Dept. PS, P.O. 
Box 6130, Burbank, 
Ca. 91505. 


TIRED of watching 
others get all the 
attention? Let me 
show you how to 
get a he man 
| body! Just specify 
| the book you want. 
| Broader Chest, 
| Shoulders/ More 
weight/ Slimmer 
Waist, hips/ Better 
Sleep, energy/ 
Powerful Arms, 
legs. Yours FREE, 
No obligation. 
Charles Atlas, 
Dept. 1A, 115 E. 
23 St. New York, 
М.Ү. 10010. In Eng- 
land: 21 Poland St., 
London-W1, 
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Typical Oscilloscope Patterns 
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MACH 11 COMPU-SPARK —slari and idle 
long spark for instant cold- 
weather starts, smoother idling 


MACH 1 COMPU-SPARK —high speed 
shori spark for high rpm cruising 


= — - 


Other CD electronic ignitions —all speeds 


MACH |i COMPU-SPARK installs in 10 
minutes with amy stock ignition. No re- 
wiring necessary. 


This system for 12-voll neg. ground. 


Exclusive; An antithelt switch makes сар 
instantly inoperable at owner's discretion, 
A third switch position converts to stand- 
ard ignition for tasting, 

DOUBLE GUARANTEE! 


Use it 30 days—if the increased pertorm- 
ance isn't worth il, send it back for a full 


refun 
Use it 3 yeara — ii any part becomes dë- 
fective in thal time we or 


i * will replace 
repair MACH 11 COMPU-SPARK free. 


"Chrysler, Mercedes, Jaguar, Ferrari, 
Porsche 1873 models are equipped with 
factory electronic ignition systems, 


* 


loses its cool. 
Kirsten's exclusive radiator stem 
tames the smoke. . . makes it 
milder... cooler. It also traps 
impurities and allows you to 
remove moisture with a 
flick of your wrist. 


GAYLORD ELECTRONICS, INC. 2314 FOURTH ST., BERKELEY, CALIF. 94710 • 415/849-0300 _ 


The pipe that never' 


postpaid. 


Imported aged 
Mediterranean briar. 
Hand finished vul- 
canite bit. Order your 
Kirsten pipe and you'll 
keep your cool forever. 


"Elactranic ignition" is the new magic phrase in Detroit-aulomakers* have 
just started to install it. Soon it may be on all new cars, MACH 11 COMPU- 
SPARK offers you electronic ignition NOW, 

MACH 11 COMPU-SPARK is a capacitive discharge ignition, the ultimate 

electronic ignition offering features advanced far beyond automakers’ ver- 

sions.|t eliminates distributor point wear, extends spark plug life to 70,000 

miles, eliminates plug fouling, cuts gas consumption up to 20%, reduces | 

ignition tuneups by 75%. 

No other electronic CD ignition system offers you all these outstanding 

leéaltures: 

1. А 60,000 volt spark, 10 times hotter than stock ignitions, for instant start- 
ing in coldest weather, smoother running anytime, 

2. Exclusive COMPU-SPARK circuitry—the only electronic Ignition system 
with a brain—to automatically adjust spark length to engine rpm. The 
scope patterns tell the story, The COMPU-SPARK feature also restores 
performance lost due to smog control equipment, substantially reduces 
combustion contaminants and power loss. 

3. All silicon semiconductor construction, Pioneered by MACH |1 in the 60's 
in electronic ignition, silicon components ara immune to vibrations and 
to heat encountered under the most sizzling driving conditions, Silicon 
semiconductors remain undamaged even over 300°; germanium transis- | 
tors, still used by most other CD ignitions, break down at 170°. 

MACH 11 COMPU-SPARK makes a modest claim: Thera is no system on the 

market that will provide better performance, more consistently and longer. 

Our double guarantee is based on that, if you can't buy a better system, 

why pay mare? 

њ+овьвоввовввьовьорвовововравввьовоооео 
. GAYLORD ELECTRONICS, INC. DEPT PS 


2314 4th St, Berkeley, Calif, 94710, 415/849-0300 

Plaase send immadiataly: 

ГІ MACH П COMPU-SPARK, ready to Install @ $49.95 ppd. 
O MACH Il COMPU-S PARK, electronic kit form @ $39.95 ppd. 
Car year & make. 

Name. 

Address. 


Cy: SEID 

П Enclosed $ [] Ship ppd. Û Ship C.O.D. 

Charge to my: Г] Master Charge, U] BankAmericard 

For credit card orders supply all card information 

California residents please include sales tax | 
àe88656688B0680686864068040020240282064292242228 


Now the most — 
enjoyable, К 
‘do-it-yourself N ee 
project of your “= £—— 


ч 


life— a Schober Electronic Organ! 


You'll never reap greater reward, more fun 
and proud accomplishment, more benefit 
for the whole family, than by assembling 
your own Schober Electronic Organ. 

You need no knowledge of electronics, 
woodwork or music. Schober's complete kits 
and crystal-clear instructions show you — 
whoever you are, whatever your skill (or 
lack of it) — how to turn the hundreds of 
quality parts into one -of the world's most 
beautiful, most musical organs, worth up to 
twice the cost of the kit. 

Five superb models, with kit prices from 
$500 to around $2,000, each an authentic 
musical instrument actually superior to most 
you see In stores. 

Join the thousands of Schober Organ 

- builder-owners who live in every state of the 
Union. Often starting without technical or 
music skills, they have the time of their lives 
—first assembling, then learning to play the 
modern King of Instruments through our 
superlative instructions and playing courses. 

Get the full story FREE by mailing the 
coupon TODAY for the big Schober color 
catalog, with all the fascinating details! 


The Schober Organ Corp., Dept. PS-59 3 
43 West 61st Street, New York, N. Y. 10023 | 
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Г и 
| KIRSTEN PIPE CO., INC. | Iu Please send me Schober Organ Catalog. g 
| Dept. PS-I, P.O, Box 5227, Seattle, Wn. 98107 : 


Please send me your 1973 catalog showing | B record of Schober Organ music. 


E [] Enclosed please find $1.00 for 12-inch L.P. i 


| all of the Kirsten Pipes and accessories. | Й NAME | i 
| е i | | FADDRESS " за : 
I n ————— 7 
| C Stat >, acity STATE ZIP 
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HEAVY DUTY WELDER 
Sr with special $7.00 gift offer to 
Popular Science readers 


10-DAY FREE TRIAL 
Lifetime Guarantee 


A 
Brand New 1095 


f ff 

eut P y/ Model Palo 
WEL | FITS ORDINARY 110V OUTLET • 6 WELDING HEATS 

? Weld, braze, solder or cut most anything made of 
metal. Мо experience necessary. Follow simple instructions 
to make repairs on cars, trailers, farm and lawn cquip- 
ment, bicycles, appliances, etc. Mako campers, boats, fur- 
niture, hundreds of valuable items, NOTHING ELSE TO 
BUY: Comes complete with full face shield, pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, cte. Uses 
standard lg" rods to weld iron, steel, brass, bronze, alu- 
minum, other metals. New improved HEAVY DUTY cir- 
cult gives more welding power. Gives 4 times the heat 
needed to melt touzhest iron. Plugs into ordinary 110V 
outlet. U WELDING HEATS plus continuously variable 
carbon-arc heat regulation control lets you weld anything 
from “‘tough'’ jobs to light-weight metals with case. This 
important feature saves you money and time. Makes it 
possible for even beginners to start welding professionally 
the very first day. Pays for itself quickly, An excellent | 
gift for any occasion. ITS AUTOMATIC: Current is 


turned ON when are is struck, OFF when rod is lifted 
from work. Eliminates need for troublesome foot switch. 
Speeds up work. Lifetime guarantee, | 
E Mention that you saw this ad in Popular 
1 | Science and receive a $7.00 gift pack assort- 
| nen b он шшш pour. Automatic 
с striker. Weld with “push button” ease. | 
10 day MONEY BACK GUARANTEE. You must be satis- | 
fied or return for refund. Send only $2.00 and pay postman 
$16.95 plus postage when delivered or send $18.95 cash, 
check or money order for immediate postpaid shipment, 
Wel-Dex Mfg. Co., Bept. W-202, Box 10776, Houston, Tex. 77018 


YR 


б. M PTEI m B Lm is 
TAKE THIS EASY FIRST STEP NOW: Get our color- 
ful INFO PACKET (for Copter, $5; Glider, $3) 
with Design and Piloting information; in-flight | 
photo; 3-View Drawings; Construction Hints; 6- 
page “Bulletin” with numerous pictures plus 
descriptions of Plans, Kits, Engines, and flyers’ 
comments; Condensed Price List and a 


Certificate for $5 (or $3) toward the purchase 
of Plans. See how others like you are enjoying 
their personal Gyros. Pilot ages range from 
teens to over 60, novices and pros. Even if 
you never fly, the Packet is fascinating. 


HANDY DANDY Storage JARS | 
g раан | 


А 
i — ss 
Handy Dandy 
plastic caps hook 
onto 1/8" peg- 
board to hold pop- 
ular, quarter-twist food 
jars (such as baby food) 
with 1-15/16" neck. 
Unbreakable, clear 


plastic jars are also 
available. 


1 


РРО USA. No C.O.D.'s 
WICKLIFFE INDUSTRIES 
P О. Вох 286. PS- 1 
Wickliffe, Ohio 44092 
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“LISTEN IN" TO POLICE - FIRE RADIO CALLS IN YOUR CAR! 


| brochure. 
E] 


Shoppers' Showcase 


"NET MAKING" a traditional craft ex- 
plained in detail by Charles Holdgate. Step- 
by-step instructions, supported by dia- 
grams, take the reader from a simple piece 
of netting to the making of an intricate 
miniature crab-pot. $5.95. Emerson Books, 
Inc., Dept. 180-PS, Reynolds Lane, Buchan- 
an, N.Y. 10511. 


WEATHER STATION kit features remote 
control anemometer with windvane, indoor 
indicator board, air tank barometer with 2' 
indicator column, sling psychrometer, rain 
gauge, 100' lead-in wire. Safety power 
cord holds current to less than 1 ma. Stock 
::71,022 $15.95. Edmund Scientific, 380 
Escorp Bldg., Barrington, N.J. 08007. 


PHOTO CLOCK/DESK SET. Send any black 
& white or color photo, negative, slide, 
polaroid print, etc. Gold-tone photo clock 
set on Italian marble base. 1 year guar- 
antee. $14.95 ppd. Electric/Photo Wall 
Clocks & Picture Watch/Cigarette Lighters 
also available, Photo Poster, Inc., Dept. 
PS, 210 E. 23 St., New York, N.Y. 10010. 


Works with Any Car—Portable or - 
Home Radiol! Just Plugs in—No wir- j 
jn:i—3 minute hookup! Switch in- 
-Lantils from rerular to AH Police- | 
Fire- Emergency — Commercial-Taxi- p 
cab-State-City-Gov't 2 war Radio calls а MET 
in Your Area. Dual—-Hi-Low Hands o A 
—tunes 36-49 & 150-175 MHZ. Use ^" TT 
Everywhere-anytime-always works! 
SEND ONLY $2.00 cash. СК... M.O.) Enn Eae ol 
- 7 му postinan 57.090 plus COD ркц, or 
send 3.00 for ppd. Del. in USA. Complete, ready to use 
wiih imnstruetions, One Year service Warranty—i10 Day 
Money Back Trial (if гіпа). Sold only Direct from factory. 


WESTERN RADIO, Dept. BPS-1, KEARNEY, NEBR. 66H47 


— 3 e WHEELER PLANS! 


Exciting NEW 3-wheel 


plans reveal step- 
by-step details! 

FREE! 
DISCOUHT COLPON DN 


Pt EFE ELE: 
PARTS WITH PLANS: 


крач 


RUSH $2 for plans! 


[IHDICATE ТҮР] 
To: 


Fremont, Hebr. 68025 


PLANS, Р.О. Box 793, Dept, Р5-1 


Always include 
Your Zip Code 
When Answering Ads 


Fantastic New Discoveries in the science of body- 


Building. Our method will add inches of powerful B 
[muscles to arms, chest, shoulders & legs. 
oo on trimming the waist with ишан Щ 


Results Guaranteed! Send for free 
Universal Bodybuilding Box 485-A 
Dearborn, Michigan 48121 


methods —fast! 


FREE! POWERFUL MUSCLES FAST! 


Leam Ё 


a» = = 
= 


MIRACLE FLASHLIGHT only 1” long & 
lights up to 50,000 times. Beam is powered 
by a replaceable silver energy cell that 
lasts for years. Ideal for finding house or 
car keyholes on darkest nights. $1 for 2 
samples. $5.40/doz.; $14.40/3 doz. Ideal 
for gifts, prizes, Lakeside Co., Rm. RY-112, 
6800 N. Campbell, Chicago, Ill. 60645. 


|-N- V-E-N-T-0O-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Are technical problems holding you back? Universal In- 
ventions has helped inventors all over the world—Just 
like yourseli—why not you? Inventions provide the manic 
spring-hoard to sudden riches. REMEMBER, we cither 
un Mor invention or pay you a cash bonus. Write for 
ais. 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


| ALL FAMOUS y AUTO 


| ШЧ TRUCK 
RES SPORT CAR 


FARM 
| TRAILER 
` |TREMENDOUS SAVINGS! 
LET US PROVE IT TO ТОШ 
<.. WRITE US TODAY... 


U.S. Surplus Hish “pasa 
Но Files, Hiri rc heat 
Steel, use on any маай anm 
woul for filing. ора арр, 
milling, Carvin, ruinis 
—i thousand u-e- in as. 
Е : ery shop. Seis assailed ld 
sites from 14" shanks, AN brand new in airtigbt, (il. 
packs. Order now? 
пере, Tool Set, G.I. cost $265.00, now... 
lti-pe, Tool Set, G.I. cost 3109.00, now.. 
Save Even More, Both Sets, mow.........4.. 
U. S. SURPLUS CENTER 
A1790 Mason Avenue, COLUMBUS, OHIO 43207 


Thousands of 


exciting tool 
values! 
Thausands of Exciting Тоо! 


Values! 
Falls, 
Disston, 


Stanley, Millers 
Skil, Thor, Wen, 
Wiss Wellsow, 
Dremel, Speedy Sproyers, 

Plumb, Huot, Kennedy, 

Channellock, Porter-Coble, 

Rockwell, Helios, Vise-Grip, Crescent, Ridgid ond 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to | 
Beat. Send $1 for our big 152 page tool catalog today. | 


SILVO HARDWARE CO. 
107 Walnut St, Р501 Philo, Po. 19106. 


ew Rubber Stamp Business 


Pays Beginners т $16.90 an hr. 


START AT HOME IN SPARE TIME WITH 
THIS LITTLE TABLE TOP MACHINE... 
WE'LL EVEN HELP FINANCE YOU 
e... af less than bank rates! 


The multi-million dollar Rubber Stamp Business—once con- 
trolled by a few big companies—is now being taken over by 
small home operators—one in each community throughout 
the U.S. Men and women who have this inexpensive machine 
can turn out huge quantities of Rubber Stamps with special 
wording that buyers once were forced to order from big cities. 
Material costing only 27c makes a stamp that sells for $2.75. 
The machine that does the work is simple and easy to operate 
and it turns out as many as six Rubber Stamps at a time each 
with different wording such as names, addresses, notices, stock 
numbers, prices and other * 'copy" needed by offices, factories 
and individuals. Working full capacity, it can earn as much as 
$33.00 an hour for the operator! Now you can get into the big- 
pay business yourself, with your own home as headquarters. 
You don't need any experience. We supply everything, includ- 
ing complete instructions and eight ways to get business com- 
ing in fast. Start making up to $16.50 an hour from the very 
beginning. Cash in on the profitable Rubber Stamp business 
right away. 


They tell if like if S... 


e H. D. B. writes: “It all started 
from an initial $11.00 deposit on 
your kit. From your spare-time 
home business to $62,000.00 last 
year | consider excellent progress. 
And, | am still growing. l've never 


been successful until you came 

along... 

© ...and, E. Н. T. now has five OVER 100 
dealers working for him in order to FACT-FILLED 
supply all the stamps that were PAGES 


ordered as a result of an advertise- 
ment. He says, “Success is as- 
sured when you manufacture a 
commodity that everybody needs. 
There is no better way to build a 
business than manufacturing your 
own product.” 


e “If | could not get another War- 
ner Rubber Stamp Shop, you 
couldn't beg, borrow or steal the 
one | have now,'' writes D. R. М. of 
California. "I am even getting busi- 
ness away from competitors be- 
cause | do good work and give a 
guarantee.” 


è E. C. N. of Illinois has increased 
his retirement income by an aver- 
age of $100.00 per week. His cus- 


MORE THAN 100 
ILLUSTRATIONS 


WE HELP 7 ONLY 2 
FINANCE YOUR p 


START IN BUSINESS 


€ Read the complete and fascinating Rubber Stamp 
story in the big, over-100-page book. Learn how we 
even help finance your start. The book contains over 
100 illustrations and photographs. And you can read 
it for a full thirty days without risking a penny! 


NOW! 


Read the NEW Warner Success Plan 
for 30 days—ENTIRELY AT MY RISK! 


Find out how YOU can build, step-by-step, to 
BIG PROFITS.. 


In this amazing Plan you will find exact and detailed instructions for starting 
a Home Business in spare time — without giving up your present job and 
э without risking the loss of a single paycheck. The Warner Success Plan shows 


.and PERSONAL INDEPENDENCE. 


you — with photographs how to 
make Rubber Stamps Just as сбой а$ rok turned out by 
the big companies. It shows vou how to get orders without 
canvassing or house-to-house selling. It shows you how 
to expand, how to get others to work for you and how to 
be SURE of at least twice the money you make on your 
present job for a life of personal independence. 

But don't make any decision now. Read the Plan first — 
entirely at my risk. Then — after you have made a care- 
ful investigation, after vou have talked things over with 
your family — only then do you decide what you want 
to do. 


The thing to do now is to get the full details which ГЇ 
send you FREE. No salesman will call to urge vou to buy 


8 anything. Mail the coupon today — or just send à post- 
| card — and ГЇЇ see that complete information goes out to 
© you by return mail — postpaid. 


RUBBER STAMP DIVISION, Dept. R-3-CA 
1512 Jarvis Avenue, Chicago, Ill. 60626 


tomers are pleased with his service 
and he has expanded his services 
to surrounding communities. 

Have you neglected looking into an 
opportunity that gives you addi- 
tional income while you are em- 
ployed, and that will go on giving 
you additional income even after 
you're collecting Social Security? 
Now is the time. 


SEND THE COUPON TODAY! 


—— — —— Deme ف‎ — — € a A جڪ‎ ud کچھ ج‎ | — MER — EM i 
SEND Rubber Stamp Division, Dept. R-3-CA 
NO MONEY 1512 Jarvis Ave., Chicago, Ill. 60626 
Please rush full particulars. Tell me about your less-than-bank-rate Credit Plan 
| and about the little machine that can get me started in the profitable Rubber 
^tamp Business at home in my spare time. Everything you mail me is FREE. 
| No salesman will call. 


| NAME 


{ ^oostss 


‚|| CITY/STATE/ZIP 
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MY SPARE TIME HOBBY 
MAKES ME 


$500 an hour 


r 
Ер me 
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ii ^ START YOUR OWN SPARE TIME BUSINESS. 
єс х You сап turn your spare time into 
а? Big Cash Profits with your own 
COMPLETE SHARPENING SHOP . . . Grind 
х "7 saws, knives, scissors, skates, lawn 
> mower blades... all cutting edges. 
< Your Own Cash Business with no 
> inventory... right at home... no 
` experience needed. 
FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
13 ments. 30-Day Free Trial. 


pR 


Just Mail Coupon-No Salesman Will Call 


BELSAW £ SHARP- “ALL co. 
703J Field Bldg. Kansas City, Mo. 64111 
Send details of FREE TRIAL OFFER and 
Free Book “Lifetime Security" No obligation. 


——— Ы ہے‎ — 


Address 
City 


і 
I 
{ 
[| 
і Nam 
| 
| 
| 
| 
[| 
1 State. 


а 


=== —  — 


"Beat High Cost of Living! 


Beautifully Furnished Two Bedroom | 


60’ x 12’ PERMA-MOBILE HOME Plus 
6000 Sq. Ft. Lot—Ready To р 
All For Only 


New Florida Lakefront Development 

Ideally situated—in the heart of the Orange Grove 
and Lake Section of Florida. Just 8 miles from Lees- 
burg—directly on U. S. Highway 32441-27, The “Gate- 
way to Disney World." 
IMPORTANT! Bear in mind you are not renting the lot 
—YOU OWN IT OUTRIGHT! This qualifies you for 
Florida Homestead Exemption—thus affording you a 
BIG tax saving! 


All this at ORANGE BLOSSOM GARDENS |- 


* Storm Sewers * Underground Telephone 
* Wide Paved Streets * Underground Electricity 
* Mercury Street Lights 
* Dorner Street Posts 


* Central Sewage System 
* Garbage Collection 


* Central Water Plant 
* Recreational complex * Private Lake Paradise 
professionally planned * Bank Financing 


For Color Photos and Information write: 


ORANGE BLOSSOM GARDENS Dent. 76 
2148 N.E. 164th St.. Miami, Florida 33162 


MT. i————————————————————————»—»—»—»————————————— ——ÁI——  — s 


* Underground TV Antenna | 


| 
| 


Office (305) 945.2641 Property Office (904) 753-2270 | 
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SPY PEN RADIO. Secret, hidden radio lets 
you listen to sports, news, music, etc. in 
privacy. Full range tuner. Self-powered 
solid-state circuit. No batteries—plays for- 
ever. Complete, ready to use. Kit includes 
radio receiver, earplug & contact clip. 


$2.98. Big 3 Enterprises, Dept. PS, 34 Gar- 
field Place, Brooklyn, N.Y. 11215. 


AUTOMATIC POSTAGE MACHINE | posts up 
to 60 stamps per minute on any size en- 
velope or package. Uses rolls of 100 
stamps of any denomination. А great time 
saver for home & office use. $9.95 ppd. 


| 


ROLL 'N' PACK PORTABLE TABLE comes 
in canvas bag, sets up quickly & easily. 
Designed for indoor & outdoor use. Sturdy 
table has weather-proofed wood slat top 
3 ft. square & rolls into cylinder 7" dia. x 
36". $24.95 ppd. (Ca. res. add 5% sales 
tax.) Write: Dick Cepek, Inc., Dept. PS, 
9201 California Ave., So. Gate, Ca. 90280. 


"BEING SAFE"—312 page complete guide 
to protecting your person & property. 
What to buy & what to do with it. Excel- 
lently written by electronics engineer, Mel 
Mandell. $6.95 + 55g pstg & hdlg. Alarm 
Components Distributors, Dept. PS-1, 33 


|Let Me Prove It To You FREE! 
| TI show you how Plastic Laminating 


$18. on VALU E!—NOW 


HE-MAN VOICE 


Stock Sales Co., Dept. PS, P.O. Box 606, 


Mineola, N.Y. 11501 New Haven Ave., Milford, Conn. 06460. 


| 

E P UMP IRRIGATES — CIRCULATES — SPRAYS 

Heavy duty bali bearing pump. All metal, rust- 
proof Type XB. Stainless shaft. Use 14 HP or 
larger. 1 HP 1,200 GPH 60' high or ine 
s r 7 SPI 25' well. 5,200 GPH max. 114" 

о ae " out. Belt or direct drive. $14, '95 
танц. 54 Туре Р won't rust or clog. Bronze bear- 
ing. To 2,400 GPH. 1" in; 3a" out. $9.95 
P'pd cash with order. Money back Guarantee. 


LABAWCO, Box 34, Belle Mead, N.J. 08502 


DRAINS pools, cellars, laumdry tubs 


ve $12 AN HOUR AT HOME 


MAKE 


at home, spare time, can give you as 
much as $12 each hour you operate. Table- 
top machine sets up anywhere. Easy. Fun. 
No experience needed. We furnish every- 
thing. We'll even help finance you. Мо 
house-to-house selling. No salesman will call. 


WARNER, ин. L-3-CA, 1512 Janis, Chicago, Ж 


ON SALE! WELDS — € | 

BRAZES — SOLDERS — zd: P1 Huge savings on E all-in- 
heh TANE RE dI 4. the-ear, behind the ear, eye- 
CON ی‎ AME = | glass and body models. New 


REPAIR most anythime 


age models are so tin 
for CAR—HOME—BUSI- space pe y 


and well concealed your clos- 


par Lifeti BURN- à 
GUARANTEE— Iu day money back trial «if rnd]. est friends may never even 
NO EXPERIENCE NEEDED. FREE WELDING INSTRUCTIONS! | notice. FREE HOME TRIAL. 


хака, ck. М.О. amd рау nn і 


SEND ONLY 32. 00 muy tee а? posti ne ог s $11. 
plus 31.04) postare for paid del. in A, MPLETE | 
READY TO U Rc; lice х BIG pack stecl, Br ау Solder. 
Carbon *'touech'' rods and ELECTROFLAME ARC 


Low as $10 monthly. Money 
| back guarantee. Order direct 


TORCH: | and save. Write today for free 


Best Ever Made! OFFER LIMITED ——Orier now! MIDWAY | Catalog and confidential booklet. 
EAE Re Thats VW Rs НЕЗ, MENE RODET | PRESTIGE, Dept. T-28. Вох 10947, Houston, Tex. 77018. 
YouCanHave a | 


EARN $20/HOUR 


by assembling unique 7 or 12 hp MINI-DOZER ® 
bulldozer kit for yourself or resale. 
20 attachments — Loader, Mower, Snowblower, 
Ex. Plow, etc. "Build-it-yourself" plans — $5.00. 
X Catalog of Dozer and 30 other 
pii kits — $1.00 (Refunded 
T. on any purchase). 
STRUCK CORP., 
Dept. 51083. 


STRENGTHEN your voice this 
tested, ясен Ии way. Yes-yugu 
may now be able ta improve the 
POW Bit ef your speaking arid 
singing volee...din the privacy of 
your room! Self-training lessons. 
кїй silent. Мао music required, 


FREE BOORKLET 


Write today far Eugene Fouch- | | xs тИ Cedarburg 
tinger's great booklet **How ta Develop a Successful Voice.'" | И Wis. 53012 
It's absolutely FREE! You must state your age. 


Prefect Voice Institute, 325 W. Jackson Blvd., Studio AX-1, Chicago BOBPB | 


i ڪڪ ڪڪ‎ tmi FREE CONSULTATION — —— =| 

— PREPARED - ! THE RAYMOND LEE ORGANIZATION INC. ! 
DESIGN--MARKETING PATENT RESEARCH DRAWINGS ® 230-H Pork Aves New York City 10017 212 MU 6-8500 | 
i ; ; 1 SEND FREE (“INVENTION RECORD" Form | 
Second Decade of Reliable Service to Е PRODUCT MARKETING I 
INVENTORS « MANUFACTURERS е LAWYERS 1 | 
Director: Raymond Lee | | Мап .......--2a2-2242-22a2222422242242*554a5244244 І 

United States Patent Ofice former Patent Examiner JM ИР ene Oe an ee і 
United States Department of Army former Patent Adviser g К ...... euer hh htt htt n { 
RE MINE. вони САЕН... Жо. ТОТО — Qo NR bi... I 


THESE RADIO SHACK ARCHERKITS 


ч Capacitive Discharge | 
Ignition System Kit 


Capacitive discharge ignition sys- 
tem puts more power in your 
car, cuts maintenance and boosts 
gas mileage! 


Auto analyzer measures rpm, 
volts, amps, ohms, dwell angle, 
plus БРЕ output and leakage. 


Name 
Street 


 Auto/Marine 


Radar Sentry Kit 2435 


State. 


ARE SWELL" ON WHEELS! 


393° 


Tachometer Kit 


1955 


к= me я ПШР ГТ <= Ж — 


Automatic | 
Windshield Wiper j 
Delay Control Kit 


1295 


Driver Alert 


Tachometer is designed for all 
1 2-volt systems, reads 0-8000 
rpm with +2% accuracy. 240? 
deflection angle. 

Wiper delay control is an essential 


aid for driving safetye Ends "dry 
wiper” action in light iid or mist! 


FREE '73 CATALOG! AT YOUR 
NEARBY STORE OR SEND IN THIS COUPON 
180 pages! Stereo Hi-Fi, CB, Ham, Kits, Radios, y 

Recorders, Tools, More! 


1221 


Apt. "E 


à 
—zipL LIII] 


WINDSHIELD 
ELAY WIPER 


” SCR Electronic 
Ignition System Kit 


1295 


Driver alert sentry gives an audible 
warning of radar within a 1/2-mile 
range. Promotes safer driving. 
Clips on visor. 

SCR ignition system electronically 
fires spark, extends dwell angle 
for improved power. 


Radio Shaek 


and ALLIED RADIO STORES 


A TANDY CORPORATION COMPANY 
P. 0. Box 1052, Fort Worth, Texas 76107 
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FINISH CORNERS * CUT MOULDING 


WITH ANY ELECTRIC DRILL 
NO $50 ROUTER OR $6 BITS NEEDED! 


$960060406806080000808080884086602588860200858090604005026058958049000055060660604902640009960592402520855822588026825$2568 


| 
i 
! 
| 
| 
! 
| 
| 
| 
| 
L 


ARCO EXCLUSIVE! 


You don't have to buy an expensive Router 
to finish corners, moulding & trim. ARCO 
Corner Finishing & Moulding Cutters do the 
work at a fraction of the cost. Simply slip 
the Cutter's 144" shank in any drill chuck and 
it's ready to produce! Special Dual ا‎ 
assure accurate cuts along entire length & 
width of workpiece. Cuts wood, plastics, soft 
metals. Quality-made in U.S.A, of hardened 
steel. These Cutters will fit & work with all 
Electric Routers, of course. 


No. 6—3 PIECE CUTTER SET 


CUTS 34," CONTOURS 


RABBET-CUTTER ^. ` 


These & over 300 other ARCO Tools available 
at Hardware Depts. everywhere, or order 
direct on 20-day Money Back Guarantee. 


MAIL THIS COUPON TODAY! 


ARCO TOOLS, INC. 
. PS-1, 421 West 203rd St., N.Y., N.Y., 10034 


чың No. b: 3-Piece Cutter Set .... QN EO E Ed mnm 95 
[1 No. 7, 3-Piece Cutter Set o. 4.95 
[] No. 15, 4-Piece Cutter Set... 6.50 
[1 No. 6715, All of above 10 Cutters |... 13.95 
C] l enclose Check, M. О. — SHIP POSTPAID. 
(No COD's) 
PEERS ao caa ЕТЕ E Us E ERA URS РЕКЕТТИ D E IEEE a 
ДОС eRe Sa E a e 
СЫ. —— ©{а!е........................Ё1р_...............®. 


SS G ii «PULLGGGGL LLnSóDI PRX 


| Print For Profit 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
QSL cards, greeting, sympathy, 
prayer cards, etc. Save money. 
Print for others, good profit. 
i Have home print shop. Fays for 
Pee itself in a short time. Sold direct 
U^ from factory. Easy rules sent. 
We supply everything. Send 25c 
foreatalog. KELSEY PRESSES, 
73-G Meriden, Conn. 06450 


MAIL THIS 


Kelsey Presses Dept. 73-G 
COUPON TODAY Meriden, Conn. 06450 


1 enclose 25¢ send big catalog and free samples. 
ТИНЕ ада д 


Address 


САД d ee سے‎ 


City. — State... — Zip - 
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15" to X, wide. 


Огде? all of above 3 Sets at 
our Special Money-Saving 

Price. No. 6715, total of 1б 
Cutters, only 


No. 7 —3 PIECE CUTTER SET 


CUTS rem CONTOURS 


x 


BEADING-CUTTER 2 
OGEE-CUTTER d 


No. 15—4 PIECE 
RADIUS & BEVEL CUTTER SET 


ADJUSTABLE BEVEL-CUTTER ©. “© 
cuts 45° bevels from М 


RADIUS CUTTERS — 3 SIZES ч m 
for Ve”, Ha", Va” Radius Cuts, фе сес 


SPECIAL SAVING! 


| 359 


mib^berhbHddéhSuuahidAd4édE 


B4454445465849558480060000000409020900000080282888584090990994586524220000055860026002200520229250200 ҮТҮ 02222222- 


NOW AT BIG SAVINGS! 


Send Just $I for plans & instructions to 
build choice of: (A) Grandfather, (B) 
Steeple, (C) grandmother—plus informa- 
tion-packed catalog of movements, dials. 
parts & kits to build these & 16 other fine 
дек All 3 plans—$2.50. Gatalog alone—® 


MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


Shoppers’ 


DISPLAY CASES—handcrafted-solid black 
walnut. Satin finished to enhance appear- 
ance, Reduces unwarranted handling, loss 
of fragile & expensive pieces. Felt foot-pad 
bases. Small pins lock case to base. 
Available in any dimensions. Compute 
price by adding dimensions—multiply by 
$1. (Size shown 6"x12"x3" = $21.) Insured 
pod. State dimensions. Decor Handcrafts, 
Dept. PS, Palisade, Colo. 81526. 


SPORTSMAN'S STOPWATCH fitted with 
telemeter for gauging distance & lochome- 
ter for determining speed. Case has stain- 

less steel back & gold finished front. Dial 
comes in black or white. $13.95 + 50¢ 
pstg. World Co., Dept. PS, 1 Park Ave., 
New York, N.Y. 10016. 


NT J 


k 


NYLON TOW CABLE can pull your car out 
of toughest situations—mud, snow, ditches. 
One end has a heavy steel snap hook—the 
other is stitch looped. 15 feet of good 
strong 6,000 Ib. Test Nylon Webbing. Fits 
in glove compartment. $5.98; 2 for $11 4 
75¢ each pstg & hdlg. 30-day money back 
guarantee. Jay Morris Corp., Dept. WV-32, 
31 Hanse Ave., Freeport, N.Y. 11520. 


TNT 


MEN'S STRETCH WIGS. Covers hair & 
sideburns. Stays in place. Easy to put on 
any size head. Cool & lightweight. Made of 
modacrylic fiber. Washable. Colors: Black, 
Off-blaak, Chestnut, Dk. Med. or Lt. 
Brown, Dark Blonde, Black or Brown 
mixed with Grey. $7.95 ppd. Style: M-115. 
Franklin Fashions, Dept. PS.13, 378 S. 
Franklin St., Hempstead, М.Ү. 11550. 


Showcase 


BUILD THIS MILLING MACHINE. Com- 
plete plans & illustrated catalog $5. The 
33 drawings show all 8 tools in series plus 
catalog $15.95. Tools designed to be built 
in the home shop & finished tool is worth 
many times its cost. Caldwell Industries, 
Dept. PS, Box 170, Luling, Texas 11746. 


GUITAR TUNER. This amazing new inven- 
tion is ideal for every guitarist. Six pre- 
cision-tuned reeds make precise tuning a 
snap. Just clamp tuner on guitar & adjust 
strings. When proper pitch is reached, cor- 
responding reed vibrates. $5.95 + 45¢ pstg 
& hdlg. Ed Sale ЖШ ae Studio PS-1, 
Avon-by-the-Sea, N. J. 07717. 


NEW! 3-D Sight Magnifiers enlarge close 
work, small print. Now you can see clear- 
er, work faster, more accurately with less 
eye strain, less fatigue & tension with 
head band magnifier. Lightweight head 
band adjusts to all sizes. Powerful pris- 
matic & polished lenses. $1.98 + 50¢ post. 
& hdig. 2 for $3.50, 3 for $5. Nu Find 
Products, Dept. PSH1, Box 205, Church 
St., New York, М.Ү. 10008. 


UGLY BLACKHEADS out in seconds! Vac- 
utex helps adult as well as adolescent 


complexion problems vanish. Designed 
to remove even the most persistent black- 
head quickly, easily, painlessly. Made in 
U.S.A. Beware of imitations. Only $1.50 
it er: T psu & hdig. Order Vacutex today 
rom Ballco Prod. Co., Dept. PS-1, 

“tg Main St., Westport, Conn. 06881. 


“You can have the 
perfect money-making 
` business with 
Von Schrader Detergers" 


—Francis von Schrader, President 


Perfect because with Von Schrader Detergers you pro- 
vide a service everybody needs: on-location cleaning 
of carpeting, upholstery and walls. Perfect because 
every home and building are potential customers— 
your business keeps growing. 

Perfect because the equipment you use is the 

finest; proven to clean quickly, completely, pro- 
fessionally. And so easy to operate you need no 
special skills. (1) Von Schrader Carpet Deterger gives 
deep-level cleaning to carpeting; (2) Von Schrader Up- 
i Am holstery Deterger cleans fabrics and synthetics beauti- 
ida EM fully; (3) Von Schrader Wall Deterger cleans walls (and 
callings) five times faster than by hand. 

Perfect because you can start with one Deterger. Then, as your business 
grows, add the other two and thus offer a complete cleaning service. Perfect 
because you are the boss, own your equipment, work your own hours. Perfect 
because there are no fees, royalties or contracts. 

Perfect because your investment is so small you'll find it hard to believe. 
And perfect because we help you every step of the way, just as we've helped 
thousands of other men to financial independence for almost 40 years. 

For details (without obligation) send coupon. 


CARPET DETERGER | UPHOLSTERY DETERGER WALL DETERGER 


Free booklet gives you full information. Get the facts about your future in on-loca- 
tion cleaning. See how well Von Schrader Detergers are built, how easy they operate. Read how 
other Associates became financially independent, how we help you every step of the way. 


рога: ир pum € n — 


Recorded Message from | at 
von SCH " A DER JE com pany 


Francis von Schrader 
to you included. 

1113 Place, Racine, Wisconsin 53403 T 
Please send complete information on Von Schrader Detergers i 


Name 


Address 1 
Cit | 


State Zi 
7 WWF EE ШШ ШШ ШШ ШШ 


[WRIST ROCKET... | 


[AMERICA'S 
[HARDEST 


HITTING SLING 

Range 225 yd.—232 fps. S 
Matched replacement rubbers and 
LEATHER pouch assembly $1.00 


At dealers or order direct. 


WRIST ROCKET? Mfg. 
P.0. BOX 471-A 
Columbus, Nebraska 68601 


EI: 00^ Post. os oe rena, э No 600% $ 


Orders outside U.S.A. add $1.50 
for postage and handling. 
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WHEN WERE 
YOU LAST 


REALLY FIT? 


AN EXPERT TELLS YOU HOW 
TO GET BACK IN SHAPE. 


Even if you're not particularly interested in 
building he-man muscles, you owe it to yourself to 
keep your body fit. It’s a sad fact of today's life 
that many men ignore this point and end up re- 
gretting it when they find they've become “old 
men" long before their time. Thanks to modern 
exercising techniques, "keeping fit" is now easier 
than ever. John Texier, Mr. France and leading 
fitness specialist tells you how. 


n. What does fitness mean? 


A For normally healthy people, fitness is a simple 

" matter of maintaining muscle tone through ex- 
ercise—using your muscles often enough and hard 
enough to keep them healthy and trim. 


û. How does lack of fitness show up? 


A The answer depends on how old you are. In 
" your teens or early twenties, it’s largely a 
matter of physical development. Young men with 
pipe-stem arms and caved-in chests aren't fit. With 
older men the first signs are usually a roll of fat 
around the middle and a lack of pep and energy. 


û. Can sports keep me fit? 


A Yes, indeed, if practiced regularly and for long 

* enough periods. Swimming, jogging, gymnas- 
tics, tennis, etc., can all help keep you fit provided 
you practice at least an hour three or four days a 
week —every week. 


Q. Isn't there an easier way? 

A. Yes, there’s an outstanding home training 
method which I use and recommend. It's fast, 

easy and guaranteed to give results. 

D. What's it called? 

A. Bullworker training. It's based on Isometric 


John Frelin shows how he increased his 
biceps by 2", filled out his chest by 4", 
his thighs by ГА" in just a few weeks of 
Bullworker training. 


BULLWORKER SERVICE + Dept. BW-620 | 
201 Lincoln Bivd., Middlesex, New Jersey 08846 


Please send me my FREE full color brochure about BULLWORKER 2 l 
without obligation. No salesman will call. 


FREE 
BOOKLET 


Name | Аде 
Street р 

City 

State Zip 


Canada: Home delivery duty paid. Ask for FREE booklet. 


John Texier, Mr. France demonstrates one 
of the easy, 7 second exercises that keep 
him in top physical shape. 


techniques which have been proven to increase 
strength faster than sports or conventional calis- 
thenics. 


û. How long does it take? 


A The 7-exercise introductory program requires 
" only 70 seconds of exercise per day. The com- 
plete advanced training program takes about 5 
minutes. 


û. When do the results start? 


With the Bullworker, you can begin to see and 
* measure positive results from the very first 


Shoppers' 


| 


day! Isometric Bullworker training can increase | 
your power at the amazing rate of up to 4% per | 


week! 


Built-in Powermeter 
You can actually measure 


your musclepower g-r-o-w-i-n-g 
from the very first day. 


û. But it's hard work, isn't it? 


А Absolutely not! That's the outstanding advan- 

* tage of Isometric training...it's so amazingly 
easy! Each "Staticpower" Isometric exercise takes 
only 7 seconds, and you barely have to move. 


Û. 2: there ап age limit? 


A Generally speaking, men between 15 and 65 

* in good general health can expect to benefit 
from fitness and strength building training. Young 
men should use Bullworker to improve their muscu- 
lar development: broad, powerful shoulders — rip- 
pling biceps —a deep, manly chest, 


Men in their thirties should use Bullworker to 
maintain peak physical form and for toning-up the 
muscles of their abdomen, chest, shoulders and 
upper arms. 


From 45 on, Bullworker should be used to regain 
and maintain a youthful vigorous body that belies 


the passing years. I've seen lots of Bullworker users | 


in their fifties with more energy, power, and vigor 
than many younger men. 


û. How can I find out more about the Bullworker. 


А l understand that the American distributor is 


now offering the Bullworker on a two-week- 
free-home trial basis. If you're interested in getting 
back into shape fast, I recommend you contact the 
distributor for full details. 


€ BULLWORKER SERVICE 200 
201 Lincoln Blvd., Middlesex, New Jersey 08846 


Over 3500 items [Finest Domestic and Imported] 


HOME А MINUTE KIT, designed to assist in 
planning or remodeling a home. Kit con- 
tains !4" model doors, cabinets, windows, 
etc, Set up your home in miniature, make 
plans in advance. $3.95 + 45g pstg. 2 kits 
$7.50 + 906 pstg. Includes cost-financing 
book. Write: J. W. Holst, Dept. P-13, 1005 
E. Bay St., East Tawas, Mi. 48730. 


ALL PURPOSE HEADLIGHT! Ideal for hunt- 
ers, fishermen, campers, etc. Fits on head 
with adjustable shatter proof lens & ad- 
justable elastic headband. On/off switch. 
Battery case hooks on trou*er belt, Uses 
3 “D” batteries (not incl). 4 ft. cord. Satis- 
faction guaranteed. $3.95 -|- 50¢ pstg & 
hdlg. Sports Liquidators, Box 733-HL2, 
sun Valley, Ca. 91352. 


Historic Clipper Ship Models and 
others, hand built and in kits. 
Kit prices from $9.95. A reward- 
ing hobby. Fully Illus. 144 pg. - 
Catalog also shows unusual Nau- 
— tical items and over 100 pictures 
d of Ships & Sea. Send 254 to 


PRESTON'S- 96-T Main St. Wharf, Greenport, N. Y. 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. New self-instruction lessons for every handy- 


man, homeowner, carpenter, mechanic, service 


station operator, fix-it shop, hardware dealer, 
gunsmith. 53 easy, illustrated lessons. Full price 
only $7.95 postpaid. Satisfaction or refund 
guaranteed. Mail order today! 


Nelson-Hall Co., Dept. 6AX-1 
325 W. Jackson Blvd.. Chicago 60606 


IF YOU САМ SING, WHISTLE, 
OR HUM A TUNE... 


you can play the Musical Saw. No notes 
" to read, no musical knowledge requir- 

ed. Since 1921 we have furnished the 
. entire world this unusual, sweet-toned 
instrument. If you are 10 or 70, you play 
: or no pay. Musical Saw, soft hammer, bow, 
‘a, resin and lessons mailed on 5 days" trial, 
JF. Write today for details and free copy of "Sawing 

МӨ News of the World," picturing successful saw 
AM musicians. MUSSEHL & WESTPHAL, us Fort St., 
Fort Atkinson, Wisconsin, 53538. 


SEND FOR NEW ЕЯ | 
CRAFTSMAN CATALOG 


| 


HARDWOODS 


Veneers, Hardwood Plywoods, 
Hardware, Tools, Supplies 
all at Money Saving Prices 
New! We've added Clock kits, 
marquetry picture kits, guitar 
and Dulcimer musical instru- 
ments, Everything you need in 
cabinet hardware, lamp and up- 
holstery supplies . . . 00 
items! Save on power tools — 
name brands! For catalog, send 
name, address and 50c for 
handling, postage to 

AN WOOD SERVICE CO. B-13 

St., Chicago, Illinois 60608 f 


Showcase How 10 


SELF-PRIMING PUMP uses drill as power 
source. Pumps out basements, sump or 
cistern, fills or empties tanks. Changes oil 
in car or boat. Sprays or fertilizes garden, 
etc. Pumps up to 200 gals/hr. Self-priming 
to 10' vert. Stainless steel shaft sets in 
drill, ends attach to garden hose (not incl). 
Order i Z-67462. $6.98 + хо? раа & A 
eee House, Dept. 2-179, Hanover, P 


SWISS WRIST ALARM WATCH. Just set it 
& forget it. Built-in buzzer wakes you or 
reminds you—on time! Quality Swiss move- 
ment, unbreakable mainspring, anti-mag- 
netic hairspring, luminous dial markers, 
hands & sweep second hand, genuine liz- 
ard strap. $14.98 + $1 pstg & hdlg. (N.Y. 
res, add sales tax.) 30-day money back 
guantes: Jay Norris Cor zi WWN-AZ, 
1 Hanse Ave., Freeport, .Y. 11520. 


p HACKSAW KIT 


ONLY $24.95 


, Also 5] other money-saving projects 

lo bé built in the home workshop. 
Lathes, drill presses, wises, elc. Send 
50¢ for 28 pg. Catalog. 


STRUCK CORP., Dept. S1P3, Cedarburg, Wis. 53012 


GLASS BLOWERS KIT 523% 


MAKE GLASS MINIATURES 


SHIPS © BIRDS © BOTTLES 
Illustrated 
INSTRUCTION BOOK $3.00 


WILLIS GLASS SUPPLY CO. 
P.O. Box 3460 — Studio B 
ANAHEIM, CALIFORNIA 92803 


A BUSINESS OF YOUR OWN 


Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

write for folder No PS$1 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


ü. P.O. BOX 3 е STATEN ISLAND, М.Ү. 10314 


-REPAIR HYDRAULIC JACKS 


Ornamental (Гомелеѓе 
tema... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 


P. 0. BOX B99 - HICKORY, N. C. 28601 


| from all over the country . 


How can you get rich some day? Make a hit 
record . . . a killing on the stock market... 
or invent a gadget like the hula hoop? 

For most of us, these are just dreams. But 
have you ever stopped to think that there zr a 
way to get rich— possibly only one sure way? 
Most fortunes, as you know, are made by peo- 
ple who own their own business. 

Perhaps you've thought of starting a small 
business of your own . . . a franchised drive- 
in, or maybe a service business. Trouble is, 
you need $10,000 to $15,000 to get started 
and even then it's a gamble— with slim chance 
of ever making really big money. 

But there is oze business which could make 
you rich—almost overnight. And the beauty of 
it 15, you can start on a shoestring during your 
жщ time, even while holding your regular 


Cash by Mail 


The business is Mail Uruer—and it's fabulous! 
Come up with a ‘hot’ new item... and WHAM! 

It strikes like a holt of lightning! 

Suddenly, you are ued with cash orders 
. MORE MONEY 
{һап you could ever make in a lifetime! 
_ Like the Vermont dealer who ran one ad in 
Sports Afheld Magazine. His ad pulled 22,000 
orders—over A HALF MILLION DOLLARS IN 
CASH! 

There 15 no other business where you can make 
à Fortune so quickly! 
* À beginner from Newark, N.J. ran his first 
small ad in House Beautiful—offering an auto 


| clothes rack. Business Week reported that his ad 


| brought in $5,000 in orders. Ву the end of his 


first year in Mail Order, he had grossed over 
$100,000! 

* Another beginner—a lawyer from the midwest, 
sold an idea hy mail to fishermen. Specialty Sales- 
man Magazine. reveals, "he made $70,000 the first 
three months!" 


Proof 
It's a fascinating business! Running ads in news- 
papers and magazines . , , mailing gift catalogs 
petting cash orders in your dailv mail—steady 
as clockw ork. 

There is no other business where vou can start 
on a shoestring and pyramid your profits— urb- 
| ont IMVeIIME IH merchands. ге! One hushand and 
wife mail order team took in $ 10,000 selling one 
item. They obtained FREE ads in national maga- 
zines ... didn't invest a cent in merchandise, and 
even got the supplier to ship all orders for them! 

These exceptional cases are absolute proof that 
you сип get rich in your own Mail Order Оне. 
Very rich. Even a U.S. Gov. Report stated: 
number of one-man Mail Order enterprises nile 
up to $50,000!" 

Pick up any magazine. Notice how the same 
mail order ads are repeated . month after 
month? That's concrete proof! You know those 
ads wouldn't be repeated over and over again— 
unless they were bringing in big cash profits to 
their owners. 


The Secret 


The secret of getting rich in Mail Order lies in 
financial leverage. It's a little-known, almost secret 
method—using other people's capital to make 
money for you! 

You can get thousands of dollars worth of ad- 
vertising in big national magazines—without in- 
vesting your own 
money! And you 
don't have to write 
a single ad. Tested 
and proven ads are 
prepared for you 
by experts. Rein- 
vest the profits 
from your first suc- 
cessful ad—to get 


unders 
tion. | am ever 21. 


more, larger ads, , 
and the profits he- MONTI есы а UP Nn 
gin to snowball]! ў Addres .................-..„-- 
It's like building C — — 
a chain of stores fom 


Rush Coupon for 


FREE BOOK! 


Mail Order Associates. Ine., Dept. 319 
Montvale, New Jersey 07645 


Fleose rush complete detalls am your Mall Order Program. | 
everything js free and there lı obsolutely ma ebliga- 


God B B o. eRe a е жа ee x 


get rich 


. „ . each new 
pocket. 

You mail out beautiful catalogs which offer 
hundreds of dollars worth of fine, quality wifts— 
yet you don't invest one cent of yorr own moncy 


store puts more money їп Jor 


The thrill of —Q уйнау in your 
mail is one you'll never tire of! 


in merchandise! Your catalogs are printed with 
your name and address, so all orders come to you. 
Everything is "drop-shipped" for you, and there's 
up to 100% mark-up! You pocket the cash profits 
immediately—even before the orders are shipped 
to your customers! 

Repeat orders alone, just from mailing catalogs, 
could bring you a steady income for the rest of 
your life! 

Yes, Mail Order is the fastest-growing, most 
profitable business їп America! And now, with 
more people moving to the suburbs... the popu- 
lation explosion . . . and the expanding teenage 
market... we are on the verge of the BIGGEST 
BOOM in Mail Order history! 

Now, with the help and backing of Mail Order 
Associates, Inc,, of Montvale, N.J., you can follow 
the same proven steps to Mail Order success— 
using the ‘secret’ of financial leverage! 


Start Now 


We supply you with beautiful gift catalogs 
throughout the year. All products аге drop- 
shipped for you, with up to 1006€ mark- up! You 
wet tree samples of top-selling mail order items, 
plus monthly trade reports on ‘hot’ new products 

. tested, successful ads are sent to you monthly. 
You get advertising directories, postal laws, com- 
plete courses, expert guidance —EVERYTHING 
you need to practically guarantee YOUR SUC- 
CESS. Why? Because evr business depends upon 
yonr success. It's mutually profitable! 

A recent feature article in Income Opportun- 
ities Magazine stated, “Mail Order Associates 
Inc., offers the most comprehensive Mail Order 
program ever offered to beginners," They go on 
to say, “This could he the opportunity you've 
been looking for. A chance to get in on the ground 
floor in a little known business which we believe 
is on the verge of a new boom." 


Free 
We аге now accepting a limited. number of 
charter members in our new Mail Order Program. 
No previous experience 1s required but you must 
be over 21, 

If you are sincerely interested in starting а 
prohtable business on vour own... 1f you can see 
the tremendous advantages which Mail Order of- 
fers... then ACT NOW! 

Mail the coupon today, or simply send your 
name and address on a postcard. No salesman 
will call. We will send you a free hook—gift 


catalog, reprints of feature articles, plus complete 
facts about our program. W'rite to: 
Dept 319 


Mail Order Associates, Inc., 
Montvale, New Jersey 07645 


plus raprinh of 
Mall Order 
articles 


when you join the 
POPULAR SCIENCE 
BOOK CLUB 


(A unique book club for 
ت‎ Ом. ‘YH do-it-myself men) 


H The Complete Book 
{1 of Furniture Hepair 
B and Refî 


RALPH FAREONEIEINMMEY 


329. THE COMPLETE BOOK OF 029. OUTDOORSMAN'S FITNESS 1016. CAR OWNER'S TAKE-ALONG 326. PICTORIAL HANDBOOK OF 
FURNITURE REPAIR AND REFIN- AND MEDICAL GUIDE. A balanced LIBRARY. 5 paperbacks: What io TECHNICAL DEVICES. Over 8000 


ISHING. Everything about refinish- system of exercise, first aid meth- Do When Your Car Won't Aun, Gets construction details for machines, 
ing, repairing, restoring, remodel- ods and medical information. Stuck, How to Buy a Car, Services tools, processes of all kinds. 
ing — antiques lo new unpainted Retail: $4.95. and Parts. Drive to Prevent Acci- Retail: £12.50. 
items. Retail: $8.95. E dents. Retail: $5.95. 

سے m‏ قل 


ELECTRONICS | or na 
“EVERYBODY b EXE MAJOR 
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038. ELECTRONICS FOR EVERY- 1019, THREE APPLIANCE REPAIR 425 HONE EMERGENCIES AND 292. AMATEUR ASTRONOMY. Tour 
BODY, Do-it-yourself electronics. ir s стоенага! qme REPAIRS. How to make repairs to Space with fantastic star, lunar 
How to build kits or your own a i «анод greci АВ aman walls, doors, appliances, furniture, planetary maps, fact-filled text 
projects. Retail: $6.95. Easy Ч understand. % ени plumbing, heating — every part c! Retail: $6.95 
books. count as one. Retail: $10.85 your house. Retail: $6.95. 


` WOOD 


@novEs 
LANDSCAPING 


Е нр His ns ИА 


LO р po 


== à 
МА KRAMER i 


ME HANICAI 
MOVEMENTS 


Ў | - мє. 337. WOOD FINISHING AND AE- 050. COMPLETE BOOK OF НОМЕ 330. GARDENING AND HOME 
ANA MOVEMENTS ОР МЕ FINISHING. How to remove old REPAIR AND MAINTENANCE. How LANDSCAPING. How to make а 


basic mechanical elements power паана. prepare tha surface, apply to make home _fepairs expertly. landscape plan, Gevelop E fine 
every machine ever invanted | kinds of finishes—new unpaint- work with today’s new materials: lawn, plant trees, shrubs, flowers; 
| Retail = Ts 95. a fi undure TO anliques. modernize as you repair. build walls, i palios, garden shelters, 


z A ALLE $3. es. | zh Retail: 36. 95. etc. Retail: $9.95. 


150 | POPULAR SCIENCE 


Your *1 starts a library of 


fi ne boo ks .. on — imprevement and repair, cars 


and car repair, workshop projects, electronics, how things work, 
science, math and many other popular science subjects—and you 
get the books at discounts of from 30% to 65% off regular prices. 


Here's how the Club works: First, you select any 4 of these 
books for only $1 (books worth up to $50.80). Then every 
four weeks, you'll receive a Club bulletin fully describing 
the coming selection and alternate books also available. If 
you want the current selection only, do nothing. It will be 
sent automatically. If you don't want the selection, or want 
alternate books, or no books, simply indicate your wishes 
on the card provided and return it by the date indicated. 
You may return any book within ten days, after examining 
it, and may cancel your membership any time after buying 
one regular selection. You need buy only one book per year 
{о retain all membership privileges. 


= 

HOME GUIDE «2 
PLUMBING, 
HEATING, AIR 
CONDITIONING 


328. 64 HOBBY PROJECTS FOR 
HOME AND CAR. Illustrated, step- 
by-step instructions for building a 
remote switch, burglar alarm and 
many other simple electronics 
projects, Retail: $6.95. 


026. HOME GUIDE TO PLUMBING, 
HEATING AND AIR CONDITION- 
ING. How to do your own main- 
tenance, repairs, installations. 
Supplies, fixtures, tools. Retail: 
$1.95 (paperbound). 


, The Trachtenber 
i Speed System 
" Basic 
|, Mathematics 


324, HOMEOWNER'S MINIMUM 
MAINTENANCE MANUAL. Preven- 
tive 3nd corrective maintenance 
lor your whole house and every- 
thing in it. Retail: $8.95. 


310. THE TRACHTENBERG SPEED 
SYSTEM OF BASIC MATHEMAT- 
ICS. Amazingly simple, effective 
system of mathematical "'short- 
hand." Retail: $5.50. 
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057. DO-IT-YOURSELF HOME PAO- 
TECTION, How to plan, choose, 
buy or build and install ail home 


334. AUTO REPAIRS YOU CAN 
MAKE. How to do tune-ups, rebuild 
a carburetor, fix an electrical sys- 
tem, do a good lube job, do your and car security systems — sim- 
own body work, Much more. Retail: ple window lock to ultrasonic 
$6.95. alarm. Retail: $7.95. 


Formulas. 
anethods, 
ERIS кты} nin! 


042. FORMULAS, METHODS, TIPS 
AND DATA FOR HOME AND WORK. 
SHOP. Thousands of methods, cai- 
culations, tables for every home or 
workshop job, Retail: 57.95, 


044. COMPLETE BOOK OF HOME 
WORKSHOPS. How to set up work- 
shops for woodworking, meta! 
work, etc, All about tools. 

Retail: $8.95. 


Боа to bald тин 


I ` CABIN or MODERN 
VACATION HOME 


Шу her: Welg 


338. 104 EASY PROJECTS FOR 014, 
THE ELECTRONIC GADGETEER. 
Complete instructions for building 
useful, money-saving items—elec- 
tronic wall thermometer, 
burglar alarm, more, Retail: 


HOW TO BUILD YOU? OWN 
CABIN OR MODERN VACATION 
HOME. Complete construction de- 
tails including foundations, siding, 
home atc. Info on sites, plans, materials. 
$6.95. Retail: $1.95 (paperbound), 


| electronics | 
E. 


hj dA Bins 


081. OUTDOORSMAN'S FIX-IT 327. ELECTRONICS FOR THE BE- 
BOOK. How to repair, recondition GINNER. Basic electronics theory, 
and maintain outdoor equipment, how 10 read electronic symbols 
axes to fishing lures, tents to snow- and circuit diagrams. Tools, tech- 
mobiles, Retail: $6.95. niques, easy projects. Relail: $5.95. 


ү 
(ee ы: jT Авыл. Lee 


333. HOW TO READ ELECTRONIC 
CIRCUIT DIAGRAMS. Complete ex- 
olanalions of schematic, block, lay- 
out and mechanical construction 
diagrams. Ali about electronic 
compananis, Retail: $7.95. 


316. THE STEIN AND DAY INTER- 
NATIONAL MEDICAL ENCYCLO. 
PEDIA, An up-lo-date medical 
guide on health, disease, medical 
science. Over 200 illustrations. 
Retail: $17.50. 


MAIL ATTACHED CARD TODAY or write to address at bottom of preceding page. 
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BUILD A BOOKCASE or a bungalow with 
Arco-Saw. Attaches to any 14” electric 
drill in seconds with "''slide-lock." Rips & 


| 
The World's Largest у CN EMO с 
| 


Consu mer Electronics Catalog wide x 1” deep in 1 cut. Has graduated 


gauges for ripping, depth & angle cuts. 
Model 460 is $12.88 ppd. with blade & in- 
structions. Arco Tools, Inc., Dept. Р5-1Р, 
а 421 W. 203 St., New York, N.Y. 10034. 

The world's Foremost consumer electronics 

catalog is yours for the asking! Over 25,000 

items . . . jampacked with illustrations and 

descriptions of the very latest in Hi-Fi, CB, 

Tape recorders, Radios, Television, Elec- 

tronic Parts, Technical Publications. 


Your Complete Electronics Buying Guide 
LAFAYETTE 1973 CATALOG 730 


-d 


QUICK-CHANGE to suit your mood at a 
moment's notice: Mustache $2, Sideburns 
| эз. E C e ae it $6. All 3 ене 510. 

: ear in combination or separately to 

Our 52nd Year Stor es F r om Coast-to-Coast change & improve your appearance. Look 
| excitingly different, instantly. Looks real. 

State color or enclose sample of hair. 
Money back if not satisfied. Masculiner 


ns Co., Dept. 975, 160 Amherst St., E. Orange, 
| N.J. 07019. 


-LAFAYETTE RADIO ELECTRONICS 


ор ш у o 
КО LL, NY. wm 
| 


Send me the FREE LAFAYETTE Oaa 13013 


A карас bese eee rere EF Pee 


STOP STOOPING. This amazing. — 
Pi Peer Shoulder Brace* corrects posture 
instantly. Provides evenly distributed sup- 
| port for sagging shoulders. Made of ven- 
Арагы ЫДЫ 3-р!у ПИ. Меп 
: А | give measurement around chest, women 
mu mm шш mm mm um ыш D ND шш шш UD UR шш GUB سے‎ D эе GR иш иш A m m | below bust. Only $6.95 + 45€ pstg. Piper 
| Brace, Dept. PS-13, SH, 811 Wyandotte, 

Kansas City, Mo. 64105. 


1 CIH ena ETAT aa RBar Basen 


= Address Y à ee eer errr Peer rer tte ttt ttt er LLLI ' 
i A aT nE ND gu c aln a ue 


BUY YOUR OWN 


55) PLANER e MOLDER • SAW ДЕЛ. 


г 3 30-DAY FREE Trial! 


SEDE 
z^ ا‎ | 


Now you can USE this ONE power-feed shop to turn rough lumber 
into moldings, trim, flooring, furniture...ALL popular patterns. 
RIP... PLANE... MOLD— separately or all at once with a single 
motor. Free 30-Day Trial. Low Cost—only $35 down. 

Send Postcard Today — No Salesman Wil! Call. 
BELSAW POWER TOOLS, 923], Field Bldg., Kansas City, Mo. 64111 


«АМЕ ор то $50 im costs... 
NOW YOU CAN BUILD, BUY OR MODIFY your own recreational vehicle - 
o Kart, Mini Bike or АТУ... at NEW LOW PRICES! Giant new 
‘alte includes hundreds of FINEST QUALITY U.S. made parts, kits 
and accessories. All welded Kart or Mini Bike Frames only $14.95 
(plus ship.). Catalog complete with plans, ieee ' 
pictures, diagrams & specifications only $1.00 Р send 
paid. Rush coupon today! ши res. add 5% etis only $100 


Sent i, bd 
нона, KIT KAR, INC. о. psi EL 


arm 


| 

| 

| 

I „А | 

1 ROL-RULER®. A combination triangle, T- 
| square, & parallel ruler. Measures dis- 
tances in all directions. Draws vertical, 
| 
i 
[ 
J 


horizontal, angular parallel lines, arcs, 
crosshatching, circles up to 22" in dia. Pre- 
cision instrument from W. Germany. $5.95 
-- 50@ shpg. J.W. Holst, Dept. PS-1, 1005 
E. Bay St., East Tawas, Mi. 48730. 
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Buy a piece of Colorado 
and watch it grow! 


,OLORADO 15 BOOMING 

-arly buyers reaped fortunes in the Denver area. Land bought 
‘or $200.00 an acre was sold for $20,000.00. The opportunity 
or profits like this in Denver are gone, but a new area of 
colorado is now ready for public sale... 


R10 GRANDE RANCHES 

Ihe future here is unlimited. Rio Grande Ranches are located 
n the heart of the beautiful San Luis Valley, surrounded by 
anges of the Rocky Mountains. This is beautiful land, level to 
Olling. The air is clean; the climate healthy. All ranches are 
accessible by graded roads. This is a perfect place for raising 
children, retirement or as a vacation paradise. 


RECREATION 

Every outdoor recreation is here. Hunting for duck, elk, deer 
апа bear. Camping and exploring in the Rio Grande National 
Forest. You'll find great fishing, boating and water skiing near 
your property. The Red River Ski area, only 40 miles away, 
offers wonderful skiing and winter sports. Yes, the San Luis 
Valley is truly a scenic and recreation wonderland. 


ALL THIS AND MODERN CONVENIENCES TOO! 
The cities of Alamosa and San Luis are friendly neighbors with 
stores, supermarkets, schools, churches and medical facilities. 
Alamosa is the home of Adams State College, one of Colorado's 
astest growing Institutions of higher education. 


GUARANTEED INVESTMENT PLAN 
You have one year from the date of purchase in which you can, 
and are urged, to visit your ranch, and if it doesn't fully meet 
expectations, you can have all payments promptly refunded. 


JEEP OWNERS « CAMPERS « HUNTERS « FISHERMEN 


THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES 
& 


WHEELS 


UNIQUE 
X OFF-ROAD 
| 


CAMPING 
EQUIPMENT! 


FOREIGN & AIR MAIL 
REOUESTS $1 


lA a EF 920) слиғовма avt Dept PS 
| | SOUTH GATE CALIFORNIA 90280 


110 VOLT A. С. 
GENERATORS 


60 cycles. Fanbelt driven from car or gas engine. 
Operates T.V., refrigerators, radios, all power tools, 
projectors, P.A. systems and fluorescent lights. Over 
12,000 in service. Guaranteed six months. 1500-watt 
$65.00 postpaid. 3000-watt $105.50 postpaid. Spe- 
cial X-1000 watt self-excited generator $85.00 postpaid. 


TOOL POWER patent pending | 
| 115 volts D.C. 5000-watts, 50 amps from your car's 
| alternator. Guaranteed 20 years. Install in ten min- 
utes, Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
| device by any name is an infringement of our patent 
| pending. All copiers are notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 
tive dealer plan. 
VIRDEN PERMA-BILT CO. 
Р.О. Box 7160 PS 2821 Mays, Amarillo, Texas 79109 


CLOCK 
(Pre-cut wood parts) 
Fruitwood (freight collect) 


CRAFT PRODUCTS 


س س 


SEND TODAY-INCLUDE ZIP CODE! 


| 

| 

| 

| 

$130-78" high 
GRANDMOTHER 


FINE WOOD KITS | 
BEST GERMAN DIALS | 
AND MOVEMENTS | 


115" high 


$19.50 ppd. 
15" high 


TO YOUR OWN DOCTOR'S PRESCRIPTION 


- Mail orders filled by $ 1295 
licensed optician FROM | 


(including single vision lenses, frame and case., 

All lenses are safety hardened as prescribed by law. E 
Doctor's prescription will be filled by a skilled, approved and | 
licensed optician of your own prescription duplicated. Lenses 
are ground and manufactured to U 5. optkal standards. Choose 
from complete family catalog. Bifocals, trifocals. sunglasses ot =~ | 
low additional cost. We guarantee accuracy, perfect fa 


PRISM OPTICAL INC. 


4 Dept. PS-68, 135 W. 41 St., New York, М.Ү. 10036 Ё 


THE PRICE IS STILL LOW — NO DOWN PAYMENT! 

Just $395.00 per acre in 5 acre parcels. Your total monthly pay- 
ment is $15.00, LESS THAN 50¢ A DAY. There is no down pay- 
ment, no interest, no salesman commissions, no carrying 
charges of any kind. Every cent you pay is applied to the 
purchase price of your land. 


WATCH YOUR DOLLARS GROW 

Remember, this is: acreage, not just a little plot of ground. Your 
5 acre ranch will be equal in size to 20 city lots. We all know 
about the fortunes made by original investors in Denver. бо... 


ACT NOW — RANCHES ARE GOING FAST 

As you might imagine, property at this price and these terms 
is going fast. Return the Reservation Form and a 5 acre ranch 
will be reserved in your name. NO obligation, NO salesman will 
call on you, so ACT NOW. Mail to Rio Grande Ranches, Box 724, 
Alamosa, Colorado 81101. 


Ш RIO GRANDE RANCHES / BOX 724 / ALAMOSA, COLORADO 81101 i 
р YES, RESERVE a 5 acre Ranch for me. | understand the price is $395 " 
per acre (total price $1,975) and my total monthly payment for the 5 
0 acres will be $15 . . . no down payment . . . no interest nor carrying U 
B charges. Please rush complete details, purchase contract and map show- j 
gp ing the exact location of my property. i 

i [] Enclosed is my $1 reservation deposit which will be credited to my 
account or fully refunded at my request within 30 days. Reservations Ё 
Ш subject. to prior sale. i Mni E 
g THIS OFFER IS SUBJECT TO ALL LOCAL, STATE AND FEDERAL REGULATIONS. r 
j fULLBSBLBS.2SSS— ШИЕ & 2p р 
р Name 3 
i | 


Address 
1956-1-73 


NO MONEY DOWN 
Start Profitable business 


la Vour 
Garage 


ь “7 | 
| Basement 


s Start in sparetime: build 
" a money-making full-time 
жез business in your garage or 
basement. We'll start you 

us in business with Mo Money 
E Down. Your earnings easily 
i | cover the low monthly payments, 


MINI SCHOOL | 
CLOCK (Pre-cut | 
wood parts) | 
Cherry, Maple, 
Mahogany 

{М /works Ё dial) | 
$31.25 ppd. 


STEEPLE CLOCK 
IPre-cut wood parts) 
Cherry, Maple, 
Mahogany 


Sharpening saws 15 an Important 
service іп any neighborhood or 
e Р 1 small town—You can earn $3 to 
ES 1 $6 an hour sharpening hand, 
band or circular saws, 


No Experien ce! No Selling 


The easy-to-operate Foley Saw Filer le automatic—it does 
the job for you. You can be doing business the day after 
you recelve your machine. And with a saw fling business 


Send 25¢ for 68- | 
page cataleg of full- | 
size patterns, dials, | 


mouldings, hard- customers wil come to you, No door to door selling! You 
ё are supplying а much nee service. you" e more 
hiding i : нып, | information about this unique business of portami: return 
muse ox move- coupon (по salesman will call) апа we'll send you our fact-filled 

ments. | | 
MONEY-MAKING BOOKLET FREE! 


Foley Manufacturing Co. 
119-3 Foley Bidg., Minneapolis, Minn. 55418 
i Send for FREE book on Money. Making 
MER facts about the sharpening business. 
BM NAM 
Ew ADDRESS 


PT. Elmhurst, 
Illinois 60126 


EYEGLASSES - 
= BYMALAT - 
GREAT SAVINGS! - 


Works faster, saves you time 
Whiz through fough jobs with this big, power- 
ful tractor. Mow 3 acres an hour; plow, 
till, bulldoze, remove snow fast with 
21 big attachments. 14 H.P. More 
work-power with all-geor drive 
(по fluid power loss), automotive 
clutch, transmission and differ- 
ential. Free catalog. prices. 


CONOMY 
|! TRACTOR 


1005 А-1 Anoka Avenue 
Waukesha, Wis. 53186 
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Es 
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SEND FOR YOUR FREE 
CATALOG TODAY 


Api E ياسع‎ m 
WIR DD M. 
ы ат 5 


$ 1 
vi M arid adl 


SECRETS ENTRUSTED 
TO A FEW 


T e are some things that can 
not be generally told—things you 
ougbt to know. Great truths are dur 
gerous to some—but factors for per- 
sonal power and accomplishment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture’s laws—their amazing discoveries 
of the bidden processes of man's mind, 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass feat and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 


The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. They now invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, “The Mastery of Life." Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe D.N.Y. 


Ghe ROSICRUCIANS 
(AMORC) 
San Jose California 95114, U.S.A. 
po SEND THIS COUPON т 


Scribe D.N.Y. | 
The ROSICRUCIANS (AMORC) | 
San Jose, California 95114 j 
Please send me the free book, The Mastery of | 

Life, which explains how I may learn to use my 
faculties and powers of min | 

| 
| 
| 
Е 


| 
| 
| 
| 
| 
| Name.. 
EF 
p^ 
L 


س 
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ED SALE. Studio 354-5 P, Avon by the Sea, 


PLAY GUITAR s 7 DAYS 


OR MONEY BACK 


"ipt а b In this Special Introductory offer you get all 
-E ae this: TOP GUITARIST ED SALE'S famous 66- 
Г page Secret System worth 34.00 which shows 
i you how to play a beautiful song the first day 
|. and any song by ear or note in seven days! Con- 
eo tains 22 photos, НҮ finger placing charts, е: 
plus 110 popular and western song 
{words and music}; a $1.00 Chord 
Finder of a the chords Buen m 


opular mus 
n 00 "Guitarist Book 
of Knowledge: and 
extra special 
value MEW wal. 
let size Tuning Device for 
tuning any guitar by ear. 


Total Value $2.98 SEND NO 


$9.00—Now MONEY! 
Just send urn) паше and address, On de very 
uH 


pay postman $2. plu D. postage, Or send &s.0 
plus 25e snipping . апа TE alee ng c charges with order to save 
С.С. E costs. (Sorry, no outside Continental 
L.S.A.—remit with order.) Marek ‘back Guarantee. 


PORTABLE Е pS’ ,SAW HORSES 


NEVER IN THE WAY! - 


ALWAYS READY! 
Store anywhere, carry anywhere, Snap open, snap 
closed. No screws to tighten. Hold tons (They re 
solid steel!) steady as a rock. Top drilled for 
attachments. They Il last a lifetime. You'll ; 
use 'em every week! — at home, in shop, on 
the job. Satisfaction or money back. 


ONLY $34.95 Per pair, Postpaid 


Money-back guarantee, Sand check or М.О. 
PORTA-HORSE INC. 
P.O. Box 2028-A, Riverview, Mich. 48192 


FREE FISHING J 


170 PAGES 
OVER 5,000 
FISHING ITEMS 
Hard to find Fishing 
Specialties and Kits 
Send postal card & 
please add ZIP 
NETCRAFT CO. 
Box 5510 Dept PS1 
Toledo, Ohio 43613 


> PORTABLE STEAM CLEANER 

- “Steam in 60 Seconds” 

un CLE A | engines, large or small 

— lawn mowers—air filters 
3 year guarantee on coils 
& firebox. Uses liquid soap 

—weighs 120 Ibs. 
WEDCO MFG., INC., Dept. 5-1, 


24V" High 
38" Long 


Box D, Jackson, Wyom! 


n A Анаш Dand Por Fras Baak an 
ne EE ae aii furniture for B 


SAVE ON GAS! CUT REPAIR COSTS! 

IMPROVE PERFORMANCE! 
Use this Dwell Tachometer to adjust car- 
buretor, set points, locate defective plus. 
Uperites off inition system. One year farc- 
tory guarantee afalnst defects and burnout. 
Specify Model 272 for all Amer. 
cars; 272V for Volks, engines, Send 
eheck or М.О, for £17.93. (M.Y. 
atate res. add sales tax) to AMOS 
int, Р.О, Box 163, Monsey, N.Y. 
10952. 


GO CART OWNERS 


New, unused, powerful en- 
gines, bargain of the year, 
high powered heavy duty in- 
dustrial engines, @ 

' $89.50 & 10 HP @ £99.39, 
both FOB Stockton, Calif, 


OTIS ELEVATOR COMPANY 
1801 E. Charter Way, P.O. Box 8600 | 
Stockton, Calif, 95204 è 209/948-2751 


FIND BURIED TREASURE 


Powerful electronic detector finds й 
buried gold, silver, coins, etc. 4 
B Financing available. 


ee Write for 
x Linee catalog 


955 to 
RELCO, Dept. D-8 


,ON.J. 07717. 


ing 83001 


Peppe 


—À——M Tn € !— 
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JUST SQUEEZE & PAINT! New automatic 
paint roller eliminates messy pans, yet 
gives the smooth finish only a roller can 
give. Saves time & paint. Fill plastic bottle 
with any paint. Easy to clean. You'll never 
use an ordinary roller or brush again. 
$4.98. International Fiberglass, Dept. PS-1, 
34 E. 12 St., New York, N.Y. 10003. 


ARMY ENGINEER'S LENSATIC COMPASS 
has floating luminous dial, notch & direc- 
tional-line, hairline sighting device, lid- 
stopper & manual stopper lock. Water- 
proof. Cloth bag. A 'must' for campers, 
hunters, etc. Satisfaction guaranteed. Spe- 
cial: $2.49 ppd. Sports чача, Вох 
733-AC, Sun Valley, Са. 91352 


PACKED WITH POWER This 30 power by 
30mm telescope gives needle-sharp, dis- 
tortion-free viewing. Genuine anchromatic 
color corrected lenses of superior optical 
craftsmanship. Chromium plated draw 
tubes extend 1314”. Fits into a snap close 
lined pigskin case. Perfect for eee 
sports events and star viewing. $6.9 

75€ pstg. Barclay, Dept, Р5-1, 170. 30 
Jamaica Ave., Jamaica, М.Ү. 11432. 


NEW ATHLETIC socks guaranteed 5 years! 
Handsome stretch crew socks with cush- 
ioned soles for extra comfort. And if you 
should ever wear out a pair in the next 
5 years, Jay Norris Corp. will replace them 
free. White with Oe on top. Fit sizes 10-13. 


6 pr.—$4.98 + 70 p-hdlg. 12 pe — $8.98 
-L $1 pp-hdlg. Jay Ferris orp., Dept. WV- 
72, 31 Hanse Ave., ا ا‎ N. Y. 11520. 


POPULAR SCIENCE 


howcase 


SPLIT IMAGE TRANSIT. This precision in- 
strument indicates level and measure in- 
cline to the minutest fraction of an inch. 
Ideal for contour plowing, carpentry, brick 
laying, surveying, etc. This new level and 
incline measure makes other methods 
obsolete. Transit-$10.95 + $1.25 pp. 
Leatherette Case $3.95. J. W. Holst, Inc., 
Dept. P-173, 1005 E. Bay St., East Tawas, 
Mich. 48730. 


THE PRINCESS PHONE. Own your own ele- 
gant extra phone. Ready for instant use, 
equipped with standard cord & plug. Avail- 
able in white or beige. $19.95. Add $10 if 
buzzer is needed. Shipping charge $1.50. 
Send for Free Catalog. Grand Com, Dept. 
PS-1, 1152 6th Ave., New York, N.Y. 10036. 


FOR MI'LADY. This beautiful dinner ring 
with two 2-carat clear, white, sparkling 
man-made Brilliante Gems surrounded by 
10 genuine diamonds in a swirl-setting of 
14 karat white gold only. Style #1410, $210. 
Write for free color jewelry catalog & ring 
size chart. Regent Lapidary Co., Dept. PSP, 
511 E. 12 St., New York, N.Y. 10009. 


REMOVE PAINT. Wallpaper Easily with 
heavy-duty professional-type Electric Paint 
Remover. Takes off up to 12 layers of old 
paint right down to the bare wool grain, 


and does it fast. completely safe. Elimi- 
nates fire hazard of using blowtorch. Can 
be used indoors or out on flat, curved or ir- 
regular surfaces. Fully guaranteed. $13.98 
+ $1 pstg. Larch, Dept. PS-1, Box 770, 
Times Sq. Sta., New York, N.Y. 10036. 


—— — ÀÀ—— س س‎ WI 


IGENERALSPORTS 4184-PX Apple St., Cincinnati, D. 45223 


GOVT. SURPLUS 


and other bargains 


SAVE to 90% 


Send for this catalog 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware items...and more! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 35g to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


AIRBORNE SALES CO. Dept. P573 


8501 Steller Dr., Box 2727, Culver City, Ca. 90230 
Satisfying world-wide customers since 1945 


— E —————— 


NEW 77 Scope-Shot Y 


$COPE-SHOT COMPLETE WITH 100 | World's Finest Precision def р 
EXPLODING PELLETS | SLINGSHOT -A 

They chock like a rife s. 4 

l when they hir-—leave 5 00 
тани — puf af amoke! Р.Р 


Big Bag of POL 
ag EXTRA Pellets “ai T": 
LT 


+“ 
= 
m үү = 
in 
н Ls "S 


Beautifully polished 
cost aluminum stock, 
Pistol grip. Sa powerful it kills 
small game. Fits pocket perfectly! 
Guaranteed. FREE shooting manual. 
rcd EXTRA RUBBER SLINGS, 6 pars $2.00 p.p. 3 Leather 

Pouch & Sling assemblies only $2.00 p.p. | 
PRECISION SLINGSHOT AMMO: Giant Bag of 
1000 Exploding Pellets, $4.00; 225 14” Steel Hunt- 
ing Balls $2.00; 140 5/14" Steel Hunting Balls, 
$2.00 p.p. 15 Official Slingshot Targets $1.00 P-P- 
Order NOW from: 


rubber slings. | 


wi 


Now! Improved and Patented 


RUP 


a 


imd (A ri Truss) 

| Мо laces — instant 
| pull-strap adjustment 
~ No Fitting Required [mm 


ама $ 895 
f б Double $8.95 


oe \ 7 Left Side 
3097641 "dil ат 
YU Strong, form-fitting washable support for re- 
ducible inguinal hernia. Snaps up in front. Soft, flat groin pad. 
No steel or leather bands. Unexcelled for comfort. Also used 
as after operation support. For men, women, children. Send 
measure around the lowest part of abdomen and state right, 
left side or double. Add 45c postage. PIPER BRACE CO. 
Dept. PS-13 « 811 Wyandotte • Kansas City, Mo. 64105 


EARN $20/HOUR 


by assembling unique 12 or 16 hp TUFF-RIDER « 
tractor kit for yourself or resale. 20 attachments 
— 57" Mower, Snowblower, Plow, Loader, etc. 
"Build-it-yourself" plans —$5.00. 
Calalog of Tuff-Rider and 30 
other assembly kits — $1.00 
(Refunded on any purchase). 
STRUCK CORP., 
Dept. S1TM3. 
Cedarburg, 

Wis. 53012 


т" 


ELECTRONIC CALCULATOR 


Adds — subtracts — mul- 95 


tiplies and divides. Con- 
stant-chain multiplication 
and division. Credit bal- Plus 
| ance with floating decimal. 1.50 for 
Postage & 
Handling 


Readout with overflow. 
8" х SV x 3”. 

10 Day Money Back Guarantee _ 
Chk. or M.O. to TEC ELECTRONICS 
2001 Via del Rey, 5. Pasadena, Ca. 91030 


JANUARY 1973 | 157 


$136 


SSS SS ج‎  — L—á—Ü———— ————— ——— M ————— —— UT 


BIG SAVING 


YOUR SUPER SPORT CRAFT 


WITHOUT burdens of complex trailer rig, 
YOU GO CAREFREE any time with COMPACT 
Folbot...rocky streams, lakes, marsh, 
surf & SEA. SUPERIOR designs GLIDE 
noiseless, faster. paddles, soils, motors. 
Balanced low & high seating, SAFEST 
low gravity center, substantial 
construction, protective decks. 
EXCLUSIVE swivel-back COMFORT. 
PREFAB KIT, or expertly Factory 
BUILT, or FOLDING. 

All ealors. 


Spacious 16 foot 


NOW f 
from $l 9 
BASIC KIT 
or 
Factory BUILT а 


DACRON 


Sail 
Rig 


$125 


from $210 
Factory finished 


ACTION CATALOG 
RECORD FISHING 
FACTS & FIGURES 


Mail coupon or address to: 
Folbot Corp. PS-173, 


pe Charleston, S. C. 29405 

| NAME ! 
! 

| ADDRESS س‎ 

l ery: i 


new scientific body-building 
principle that packs on pounds 
of healthy body weight, slims 
flabby waistlines and gives you 
a brand new appearance. Add 
powerful muscles to your arms, 
chest, shaulders and legs. Send 
Р 25¢ coin to cover postage and 
` ^ handling costs, for FREE easy- 
* to-follow plan. 


баш! Маз тагы 
“MEL PERPECT PHYSIQUE" 


ABSOLUTELY FREE] MUSCLE-BULLDING INFORMATION 
write 


HERCULES ШЭ, Dept, 11525 

P.O, Box 89, Caledon East, 

Ontario, Canada, 

NAME = AGE 


ADDRESS 


т-н 


STATE zr 


in Ег чай: Fan Сане ыттан, d Pembridge MeL, London Wit 


тоа 


FINE QUALITY, COLORFUL, CLOTH 


. IMPORT 
BARGAIN — 
WHILE THEY 
LAST. 
IDEAL STOP 
WATCH. [cellent 
spliubsceond timer 
Vor non-profexsspan- 
al events such as 
bs miel races, sports, 
vermes bull poecket-wateh swe with chain link. 
Spring operated. Sturt and stop button. 
"wven hand, Calibrated dial, Made to sell 
lor misch amore. 
ГЈ 2020. Stop Watch........... s. SHE 
"Hearing 


Shevk, 


not incl.]. 


Electronic 


u k ж most any ‘sound — 

eR slightest w hisper. 
ensutive high gain amplifier complete with | 
кїп mike or pick-up device aids the hard- 
їшї. Volume control allows you to 
adjust to your атап needs. Complete set 
comes am kit form, ready-to-asseinble, Uses 
srandard S-volt hattery. 


PATCHES 


tops, floors, ‘sidewalks, EVEN WATER! To- 
morrow: transportation today. Skims along 
on invisible а cushion AT 
n аш mo visible means of support. 
‘colorful car of. the future with 
bubble penne compariment. Push button 
control. Remote battery power pack (batt. 


[1 7606. Air Cushion Hover Craft. . 
: - BLACK FOREST 
c UCKOO CLOCK 


, Duckoos every 15 min- 


irom the Black bores 
iol CGaermany., Beautifully 
made 
ырп. Bobbing Bird and 
loud c u c k o o. With 
weight and o adprstable 
pendulum for accurate 


Air | MIDGET SPY CAMERA 
Car 


Rides On Air!! 
Де 


CAR glides А 
like magic 4 
above table * 


Mire uf 
pocket watch. Conceal in hand. Imported 
bargain. Solid metal construction, chrome 
irim. 235 oz. Takes ten pictures on cach roll. 

O 4887. Camera & Leather Case......... £1.25 
O 4698. Film. & Rolls (60 pix) .......... 51.25 


| Така secret or regular pictures 
YOUR COM- 


. $3.50 


Genuine impart 


POLICE HANDCUFFS 


in authentic de- | Regulation size and style, Heavy duty, steel, 


villi do amd hers C lire plate, 


0 9043. Set Postpaid 
О 8048. Leather Handcuff Case .... 


L] 6214. Hearing Aid ...........__..........$Б.%% tine keeping, About 2000 Insults 
14" IH 
Only 75€ Fach-5peciol Price, 5 for $3.00 SURPLUS | o 55; uM inl for All 
Dazzling color, «ИК dike embroidered emblems, Permanent color, completely washable, MILITARY 2.1 -Way | Citizens’ Band Radio Occasions 
Wear on jackets, shirts, pants, jeans, vests, etc. Durable, АШ zhout 3". Order by number : Onl Master the perfect 
under each emblem, TEE each, Bargain price, 5 far $3.00 же Y "putdown.* 1000 
k Ten Different 21.95 wisecracks, — come- | 
'ocket NOD. & Transmitter 3 ENCYCLOPEDIA OF Only $1.25. Listen, backs, barbs, insults Fer all situations. am | 
Дай E AM Дат Abe WORLD RECORDS w orth fi ке talk on уре person. Find the one you need— FAST! 
za een 4 | i Imes us muc 41 
receive all AM radio stations. Ыз wink s iran gesî ects. New, authentic military shoulder patches, all 23 a Und ape "E 756 
Complete with speaker & mi- | Worst disaster? Longest’ Tall- | embroidered emblems, awards, etc. Assort- кїйїтї: | TIZ inu Encyclopedia ааа И 
D " an ft TELE "T " 
crophione, Wired. jus иниге. мз Tecan е EO dete: | Powerful Pocket SHRIEK 
US M нана M book to anpwer all your ques- ` — mem | Send to and receive from stations and | "X ALARM 
tectophone to и dcus in н йк tions about the spectacular | walkie-talkns. Highest quality superhetero- RE Almost knock 
places, pru Surplus bargain (was $20.00» feats of man and the wonders сы; ne PETE, er 9l js of audio output i AS "em down 
i of the universe, ыт инк sensitive, loud, lear reception. Self- | am mu with sound, 
6238. Each $2.35 Postpaid ... 2 for $5.75 Each $2.95 Postpaid ... 2 for $5.75 O 1165. World Records . . 50.50 contained, extra long ` ife battery ОИУ. id 4" mighty 
hede Meets all. FCC. requireinents, No Газете 4 4 mite gelu 
[ЖЕ ы от ИЙ лад арц LIFTS 100 POUNDS! ME Pull factory warranty, ee unbelievable blast, Stops attacker in their 
— tation Radio . tracks amd summam help fast. Posed pron 
that "turned. on” eerie, py- | SOLID EL! Even more 7- | = Bee faba puis 
chedelic black light effect. 40 | underwater. GO TREASURE 7 mlh = | | break wim 
wath, LID volt dome lasting | HUNTING. Do amazing н 3 EI ) 9079. "Shriek | ‘Alero... $1.95 
bulb. Fits any sieket. Flasher makes light | stunts. TOO) uses. Newly کے‎ etens 
hlink every lew seconds. developed alnico. Pocket ize. M MAKE WINE AT HOME BAL LOONS j Midget Microphone 
C 4369, Psy. Lite (3 or тюҥе-75# ea) $100ea | 4005. Lifts 50 ibs, (27) $1.50 MAKE betien He Bou sime For oniy pese У en uae ot Tramen: | Transmitter 


J 6112. Flagler anam cercare, BERE 


N Um # 


Helicopter 
Goes Over 


100’ High! 


Only 
$1.50 


‘ 
iW 
pm 


| Flying uuthentic replica of helicopter uscd 


by armed forces dant 167 wiangspread. 
Tarts over 100 feet high. High impact plastic, 
Unlimited life. 
LJ 2065. Fiyi 


(7 4620. Full Size - Ape 


Helicopter. ....... $1.50 | 


POCKET RADIO 
v 9 Midget self-powered radio 
with full range dial tuner, 
Ready to operate, Nothing 
lo plug in. Mo batteries, 
Phys forever at no cust. 
Listen їп bed, sebo, al 
most any where. Private cair- 
phone included. Sise of 
cigarette package 3523241" 


M a 


4055. Lifts 100 Ibs.(4"1$2 95 


Natural, life-life, horrible! Thin latex rubber, 
Clings when worn. Amazingly realistic. 

O 4837. Full Sire- Wild Cave Мап... $2.95 
O 4717. Full Size - Monkey ............ x 


mounting. Rugged mast- 


Crime Detection Lab 
Modern Mini Semntifie Crime 
Lab. Chemical erime detection, | 


a bottle! Use almost anything (fruits, fruit 
juices, grains, flowers, etc.) to legally make 
BOO quarts рет year. Mew, compact set in- 
cludes complete equipment. Fermenting and 
aging tanks, soicntific measuring and testing 
equipment, all accessories, With instructions 
and recipes, Mot sold in Utah, Ky., Hawaii, 
La,, Texas. 
C17315. Deluxe Wine Set .............. $4.95 
Learn Self Defense 
Fear No Man! Icarn Judo, 
Jiu-Jitsu, Boxing, Wrestling, 
Muscle Building. Self Defense 
Tricks. Well illustrated, саву 
to understand payer covered 


books. Up to 95 pages long. 
Special Offer, all & for $1.95 


dous lifting power. 
lloceniertain- 
ài nz stunts, ad- 
wertizwie — effects, 
MIC Hin. Sot for 
miles, 


Hear Police, 


ssi ve silver-like 


$3.50 


Calls on ANY Radio 
Tuner-Converter Module, Use with standard 


Tiny carbon microphone picks up 
sounds almost anywhere, [Смс 
миы detector, plone рлар, 
amplifier, telephone, etc, Com 
ple except for battery & var 
phone or speaker. — Instructions, 
vperamu nis melded, 

„ Midget Carbon Microphone. $1.00 


|. Earphone, eaeh...... t £1.00 
Sun Battery TAS i 
m Solar Cell Т ee 


Generates electricity from 
tight. Powers radios, 
| motors. lights, ete. No bat- 
teries nevessary, Also use as 
4 powerful photocell or e 
lectric eye. Turn lights on or 


Fire, Aircraft 


Ў suline appearance. Adjust- | D 1E ME Ar U RUNTIME ES m itor better. ш, Uses 9 v. frate | cfr, operate electric appliances 
b hl ] Mighty OUTER l.l... x 
EL am Aai Cl 1271. How to Box ..... 7 "S06 8120. Police, Fire Calls (30-50 MHZ). $5.95 bi pi doors, cle. Get ue ral for 
. .$125 | O 1264. Police Jiu-Jitsu .....,......50£ | 6117, Police, Fire Calls (150-164)... $5.95 | гу 4931. Set of 3, BSE. . 4 for $1.35 
О 1266. Combat Judo ............. Бот | 8119. Aircraft & Tower (118-128) .. $596 | — — —— 2 
n 1267. Professional Wrestling Methods 506 SPANISH WINE FLASK ee em Electronic 
. ‘Thirst Quencher. By | Computer 


[1 6598. Pocket Radio.......... 51.95 а азн uscd by FBI, tinge or tilting, sobve com 
| police. Fingerprinting, iquid comes out like a plicated 
R T BOOK SAF E | fiber ае аи. me g 4 fountain so vou сп problems 

w^ Looks like attractive- |lests, ete, Carrying case mmn Roars with drink vithout И tourh- fast. 
APN ly bound book, but [and instructions, = Laughter ! ing your lips, Carry to j Multiply , 
DATE opens to reveal vom: |O 6443. Crime Lab ........................... $2. Happy, hilari- ball games, campouts, | - divide, cal 
ШАКЕ НН bination lock safe; |Pucker Gum. Putrid, Joke Gum ous joke, gift on hikes, skiing, etc. late powers & TOOLS, do log & trig, rea 
SC E Keep valuable papers, | 2738, Pkg. of 5 .. 208 LE | Battery oper. Keeps favorite drink nde 89 countless experiments. Learn data 
| SH jewels, money, etc | Ага Hot Gum. Blazing ated. gen = cool and fresh. Hand Easy to operate yet puts you in 
AT hidden away. O 2724. Pkg. of 5 .. 204 indefinitely, | EWP leather. Imported. Airtight plastic cap. ng zd Ready to operate except ior 

46x15". Garlic Сит. Awful. Over 1 quart. standard batteries. 

J 4012. Price Postpaid zx... $1.25 (O 2735. Pkg. of 5 ., О 4311. Wine Flask... 6895. Complete Com Computer , . . $5.85 


XRAY „VISION 
GLASSES 

| It can't be true, but 

| leak for yourself, |! 

Greatest illusion of the century! Apparently sec bones thru skin, 

we thru clothes, cie. Amare and embarrass everyone! Regular 

мас glasses with built-in optical device, 

D) 3762. XRAY Specs Only - =паттт>т=а=ш:яа:® eos , 35€ per Pair 


U-Control 7-Foot 
Life-Size 


Acts Life-Like! 


Soars J0 to 40 feel or more in air. 
You control in secret, Conceal in 
pocket, ready to operate. — Rises, 
Valls, Floats, Dances. Spooky Effects, 
T-Foot head & body, white shroud, 
secret control, 

O 3747. U-Control Gheost.......... nr 


Live Se o anke ys 


Hatch a family of Sca-Mon- 
keys in only 5 minutes. Born 
alive so liny you can raise an 
entire family in ordinary 
gas of water (only three 
quarters of. inch when fully : = - 
gown.) Easy fo care for Brine Shrimp — Artemia | Salina 
Watch them anylime, chase cach other in playful fame 
of tap. FREE illustrated "Instant Life" handbook of ^ PTY ™ 

M tricks, training and amazing history of Sea-Monkeys, PLUS a FULL 
YEAR'S SUPPLY ul special Sea- Toner pet food. Guaranteed 
О 3760. Comolete sat only . . Е - $1.00 


$1.95 „аек Light Bulb 


ic, Fluorescent Effects. Only fae .95 
rode Light i (invisible ultra violet ray bold). Makes 


objects, posters, paints, make-u 
D= fluoresce in dark in brilliant, fire Rice color. colors. Cr 
psychedelic "turned. on" and supernatural слезе, 
Мапу practical and scientific uses, 75 watt, [IO volt, long, 
ng. зе with F ray is R for wild, Um blinking effects. 
2 cor more, е. $1. Exch]... Oth $1.95 
iE rl emp E de p RR EE ER RAE E each 6454 
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| MONEY BACK GUARANT 


High School 
Graduation Rin JACK POT 
Only $1.00! Deluxe, Mias- BANK 


Hi sve Men's Military Style 
) Ring with imitation Aled 
Ruby. Sparkles with hrud- 


Las V Replica, 
Таке eck ance. = 


liant red fire. Heavy | 12571 coin, pull 
mounting — with — raised | dit" spin” Be 


"HIGH SCHOOL" in pan- | dials spin. Bag | 


el. American lage on each side. Antique ont Н үгө 
gold-likc finish. Sizes 7 through 12. Collect 
Lens. Deluge High School Ring. $1.00. mone zz 
VARSITY mooth ae. 
» SPORTS RING En: 6 
Massive Military Style, ig 4082 
*l (Gives тирей, athletic Г] 1#. 56, 106 Sint Gam М 
look. Handsomely сеп. | ك‎ 
1 att opining. rich FLY-WEIGHT WET CELL 
ooking blur stone 
— 8327. Sizes 5 to 11 Lees we 27.95 ATTEN 


battery weighs 
fraction of ounce, 
b ы t packs super 
power, Store indefi- 
nately. Ready to release tremendous electric 
energy any time. 1.5 volt, 


х iv HA Two Headed Nickels 
i 2л Real nickels with heads 


on both sides. 
your friends, Alot to be used for gambling! 
Also available, real nickels with 2 tails. 
О 5975. -2 Headed Nickel ......... $1.55 
О 5976. 2 Tailed Nickel.....,.....$1 


PORTABLE LIE DETECTOR 


& LOVE TESTER 
Moasure your friends 
deepest secret em- 
tion& Get truthful 
answers to even the 


© ل ج 
POCKET SPY TELESCOPE‏ 
Magnifies 64 times area, 8 Power. Terrific‏ 
power yet as small as fountain pen. All‏ 


` metal, chrome finish, Reverse and use as most” embarassin 
| microscope insu die 900 times? - | q: estions, Fate. A. 
— 6924. Super Spy беор... $1.95 | re. gauge registers Ý 
| inner responses (s 


SURPRISE PACKA 
Piexsant surprise & bargain. 
Fan of useful. Includes 
new samples, factory sur- 
plus, special novelties, etc. 


which, with practice, ^ , : 
enable you to know what is radi going on 
inside them, Uses the galvanic principle just 
like famous lie-detector polygraphs. For furt 
at parties, Dual hand h experiments. Carry- 


Most worth much more. 
ing case. Dual hand held electrodes. Test 
saan WE Money back if not ges ly el of any two people at once. 
2983. Super Surprise ............. £2.95 C! 9108, Portabla Lie Detector ....... $9.95 ! 


Sorry, We Cannot Ship C.O.D., Canadian or Foreign Orders 


Johnson Smith Co. | 


Dept.111 Mt. Clemens, Mich. 48043 


&) 1972 JC. Reproduction Prohibited 


[1 7092. Wet Cell Battery (10 for $3.00).354 | 


Listen Almost Anywhere 

Hear SPORTS, MUSIC, NEWS in bed, office, school, etc. Featured 
| on NBC-TV. Wear in pocket like fine pen. Tiny earphone for 
| private listening. Sell-powered, solid-state circuit. No electricity. 
No batteries. Plays forever at no cost. Money back guarantee. 


z 7052. Complete, Ready to Play, Postpaid ....... 


کے کے 


Free 197 З Catalog 
1600 Novelties 


Warld ima iE of novelties, pranks, jokes, mod 
. psychedelic items, cloth patches, peace & love pear, 
. hobbies, scientific supplies, Tunmakers, planes & 
t boats, gadgets. timesavers, photo & optical goods, [| 
i — jewelry, disguises, music items, stamps, coins, 

B rues fortune tellers, radios, hikes & accessories, telescope, 
banks, office & artist supplies, engines, motors, psorts, books, 
games, tools, magic tricks, medals. models, surplus bargains, etc, i 

[| CHECK oy) YES — | want FREE Catalog. My Mame 

HERE д Address Attached or on Envelope, 

I MONEY BACK GUARANTEE 

Please RUSH to me the following things: 


item Number Only Total Price 


3 How Man 


Minimum order $1.00. Send check or A D 
money order. No C.O.D. No Canadian HANDLING 35# 
Foreign orders, Add 4% sales tax in | TOTAL $ 


ichigan. 


= #8 
3 


i 
: 


Apt. fé 


б 
< 


Zip 
Johnson Smith Dept. 111, Mt. Clemens, Mich. 48043 a 
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CLASSIFIED 


OPPORTUNITY 


M ART 


AUTOMOBILES & 
MIDGET CARS 


SNOUNCING Three Great Products 
Car Drivers. Free Detail. Davis As- 
ates, 833 Morrell, Dallas 75203. 


AUTO SUPPLIES & _ 


EQUIPMENT 


“TERNAT OR Generator. Rebuilder’ 5 
rse; includes Tooling & Test Equip- 
t; Write: Hedelund Engineering. 

Box 2127, Sepulveda, Calif. 91343. 


ING-VALVE JOB while you drive!!! 
ү Guaranteed $6.00 . Two $11.00. 
gloy, Box 1149-SJ, Midland, Texas 
ODEL 7 ai Ford parts: List 50c. 

307 So. Walker, San Pedro, Cali- 
Ча `90 32 


EPAIR Automatic Gasoline Shut- «Off 
zles. Detalls Free. R. Lee Vass, Box 
Tamiami Station, Miami. Fia. 33144. 


NOW TIRES! Save big money on 
= truck and car snow tires. Natlon- 
‘advertised brands. Member National 
: Dealers and Retreaders Association. 
d for free color tire & accessory Cal- 
ss Morris County Tire Co., Inc., 
MD-PS, E. Main St. Rockaway. 


"Jersey 07666. 


UTHENTIC scale model cars = not 
! COMPLETELY ASSEMBLED! An- 
e. classic. contemporary. Catalog 25c 
undabie). Richardi's Auto Models, 
8-5. Parsippany, New Jersey 07054. 


"OTALOY. Ring - Valve job while 
‘ing = $6.00, Literature. E&G Sales. 
_18384Р. Memphis, Tennessee 38118. 


MAZING new, chemically treated 
п cloth does 50 or more cleanings— 
imer or winter, Guaranteed. $2.98, 
-NOR. 20 Bulwer Place, Brooklyn, 


; York 11207. NN 


ADIATOR AND COOLING SYSTEM 
iE. Instructions how to keep your 
s cooling system in top condition 
r around. No rusty blocks, stopped 
laters etc, Send $5.00 to: R 
e. Box 547. Whittier. California 
5 


ING- VALVE JOB while driving! T] 
у Guaranteed $6.00. Two $11.00, Мо- 
. Box 1149-SD, Midland. Tex. 79701. 


1EEL BALANCERS 
Bubble Type 


4.95 to $24.95 


wheels with center holes 
o 6'" in dia. Also Saab. 
м.в. Renault, FPeureot. 
on & amall trucks. 

fur detalled information 
illustrations., 206/243.933 01, 


JACOBSEN MANUFACTURING 


, Hox 6143P£ 15025 Pacific Hwy, £o. 


Seattle, Washington 98188 
AUTO TRAILERS & 
CAMPERS 


LANS & Kits-Motor Homes, Chassis 
ints, Pickup Campers, Covers, Trail- 
Bus & Van Conversions, Modifica- 
is & Builtins. Complete easy to follow 
е scale plans. patterns and detailed 
ructions Supplies. parts & acces- 
es. all your needs at low discount 
‘es Details Free, Lucky. Box 8657M. 
ite Bear Lake. Minnesota. 55110. 
ABOVER Campers & pick-up covers 
compact & standard trucks, 16 & 20 
ilers. Build and save. Large scale 
ns and full-size ре with written 
ictortal instructions. Complete acces- 
` and aluminum covering kits. Free 
rature, Glen L. 89152PS Rosecrans. 
Iflower, California 90706. 


TROIT APPROVED—PICKUP TANKS { 


iginal equip. type poly. . 
м амай, in aux, tanks 

pickups. Increase gas 
jacity 40 gala. 
sy 1 hour instal: ` 
ion—completely em 
iden—no body work 4 
-egssry,. Lot truck diss | 


unts pay for tanks, il 


R.P.M, INC.. Dept. PS-1 


P.O. Box 7936, Waco, Texas 76710 | 
аа HEHEHE ши HE иш шш m Om 


MOTORCYCLES, 
BICYCLES & SUPPLIES 


LECTRIC Bicycle. Ride all day for 
кеі. Complete plans $2.00. Electro. 


; 27203, Indianapolis. Indiana 46227, 


CLASSIFIED ADS 51.95 per word, 
10 words. 


їп advance. Minimum ad, 


per insertion, payable 


Standard setting, 


first word in capital letters, rest of ad upper & lower case. 


Additional capitalized words, 70c per word extra. 


All 


capital letter headline or white space, $10.80 per line. 


CLASSIFIED-DISPLAY ADS sold in units from 1 to 6 


6 inches. 


Rate $155 per inch, per month. Discounts for continuity. 


(Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE íor the March issue (on sale February 27) 


is January 10, 


Send all classified orders, 


M. Coughlin, Classified Advertising Mgr., 


inquiries, etc., to: 
Popular Science, 


copy, 


355 Lexington Avenue, New York, N.Y. 10017. 


SEATES. Gasoline Powered. ROLLER 
Plans, Pictures, Instructions $5.50. Nich- 
olas. Box 10085. St. Petersburg. Florida 
dd idd. 

LINEMASTER—Amazing Тоо 1 For 
Quick. Easy Removal of Roller Chain 
Masterlink Clips $1.00 to: Mann Enter- 
prises, Waterville, Kansas 66548. 

ILLUSTRATED Catalog 25c. Parts and 
Accessories. Custom or Stock. For Most 
Makes end Models. Motorcycle Supply. 
Box 1595. Fairbury. Illinois 61738. 


Eosy to Build PLANS ii 
AND INSTRUCTIONS for 


‘(it s & т 


ME . -$3.00 

MINI VEHICLES PLANS T 
Dept. A, P.O. Box 92 | 
Chery, N.Y. 12921 Й 
ши шш um mu шш ши шш шш пз SO D 


4A SNOWMOBILES 


WHOLESALE Snowmobile, Chainsaw 
and Logging Supplies, parts and acces- 
sories. Name brand products. free Cata- 
log available. Mig. Supply. Box 157. 
Dorchester. Wisconsin 54425, Dept. PS. 


5. AVIATION 


AIRBOAT, Propellers, Engines, Hubs. 
Mounts. Plans. Supplies. Corvair, V-W 
Conversions. 15. 20. 25 H.P. Removeable 
air drives. Kit airboats $450.00 up. Hov- 
ercraft Engines, Hubs. Propellers, Gyro- 
copter Propellers. Catalog $1.00. Banks- 
Maxwell, Box 3301G, Ft. Worth, Texas 
76105. 


HUNDREDS aircraft photos. Past. 
present. Illustrated catalogue 25c. Astro 
Photographers. Box 243, Kennedy Air- 


port. New York 11430. 


INCREDIBLE PARAPLANE. You build. 

. ' (Information. $3.00 Refund. 
able! P er Aerosystems. P.O. Box 
1891P. Coral Gables, Florida 33134. 


ALL About Ballooning. Handbook 
$3.00. Aerostat. Box 141, Long Sault. 


Ontario. Canada, KOC IPO. 
SMALL 


ENGINE 


G&-2 J ET 15 = Н.Р. 


NEW BREAKTHRU IN JET-ENGINE DESIGN! 
Мейд Vike it in the World) All eho wê И, morve! of i POWER... 
ond SEAPLRCITYI — Push-button Hening) — Finger-Tip Control ... idle 
he Merle Thani ened back ia hehe! АРЕ Ralleble, nothing fo vibes 
ofl) Me Seske, Ha isalt och!) ade of durable Henle feal. 
Jfer Long, Weighs ONLY... 3 Lin, 


Ж DO-IT-YOURSELF... 

Gé-2 MT ENGINE Conatructinn Flan, Klin, 

and individual Forti, or Completely omarshled 

= Ready to Cparate JET ENGINES esl lala , 
fee 


Send $85.00 today for Complete Information . 


"ы 
ыы include Sock on GEZ Jet шин, with Photos 


MOVING 
Parlormance Chart, Comporium 
Туран al Jens, Lint of Plone & Prices. 


| Ой sad $T dos 8.10 Photo of 68-2 JET and 
EE Brochure A List of Mara A Fries. 


Eng loas menilakbla. 


EMG ENGINEERING co. 
19518-6 $0. Broadway, Gardena, Cal. 90248 


AVIATION Surplus Big Bargain Cata- 
logue 60c. Box 52PS4, Thomasville, 
Pennsylvania 17364. 


HOT AIR BALLOON, custon computer 
designed or design analysis. welght den- 
sity, static equilibrium, etc. Send $1.00. 
Pax Enterprises. 1304 South Urbana, 
Tulsa, Oklahoma 74112. 


` SOARING HAWK HANG GLIDER— 
Build for $15.00. Plans—$5.00. Informa- 


tlon—25c. 10726 Bayou Glen, Houston. 
Texas 11042. 
5A HOVERCRAFT 


ECONOMICAL hovercraft uses lawn- 
mower, kart or snowmobile power. Plans, 
instructions. $6.00, Airboat plans, in- 
structions $5.00. Practical Design Guide 
for Airboats and ACV's. $5.00. (Infor- 
mation, $1.00 Refundable) Palmer Aero- 
systems, P.O. Box 1891P. Coral Gables, 
Florida 33134. 

BARTLETT FLYING SAUCER. Ultra- 
Light Hovercraft Powered by Lawn Mow- 
er Engine—Easy To Build—Fun To Fly— 
Complete Plans, Kit Brochure And Рһо- 
to Review $4. 00. (Air Mail Return) 
Write: Herb Bartlett, Box 3339-5, Scotts- 
dale. Arizona 85257. 


خض س س 


HOVERCRAFT plans al] sizes. types. 
tested designs. Photos, information 
$1.00. Universal Hovercraft, 2611 182nd 
Place. Redondo Beach, California 00278. 


FIBERGLASS Kits/ Dealerships, ‘Plans. 
Complete  Catalog—$2.00; Refundable. 


—— < M — 


Hoversport. 313 Balsam, Palm Beach 
Gardens, Florida 33403 
HOVERLOG '13! Plans. Engines, Fans. 


Build A $2500 Hovercraft for 51800. 
Catalog $2.00. Venture. Dept. 111, Box 
5213. Akron. Ohio 44313. 


6 = ASTRONAUTICS  — 
ROCKET ÓCKET Supplies! Biggest Selection Selection 
Kits—Motors—Body Tubes. Igniters— 
Nose Cones—Parachutes—Fins— Launch- 
ers—' Tracker. Giant Catalog 25c. Centuri 
Aerospace, Р.О, Box 1988 Phoenix. Ari- 
zona 85001. 


ANTIGRAVITY DEVICE, Brochure 
Rushed Free, AGD. Box 3062-PS, Bar- 
tlesville. Oklahoma 74003. 


"SPINNING SATELLITE” Controlla- 

ble fluorescent kite, Ideal gift. Only $2.00 

ppd, Satellite Box 42191, Houston, 
Texas 77042. MN 


ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 

c. Single and multistage kits, cones. 
engines,  launchers. trackers. rocket 
aerial cameras, technical information. 
Fast service. Estes Industries. Dept. 
ЗЕА. Penrose. Colorado 81240. — 

FREE. Flying Model “Rocket kit. Act 
now, Offer limited. Send 25c for packet 
of ігоп-опѕ. decals, literature and "free 
rocket" details. Aerospace Vehicles. Inc.. 
Mineral Point, Wisconsin 53565. 


кыры е acci om ڪڪ‎ финан EN کک‎ 


ROCKET ENGINE! 


Build your own liquid-fuel rocket engine 
and test stand using mandard machine shop 
tools. 6%-page book, OW TO DESIGN, 
, AND TEST SMALL LIQUID- 
FUEL ROCKET ENGINES. tells how in 
simple, easy-rto-understand text and Шоя- 
trations. List of cumponent suppliers in- 
eluded. .50 ppd No C.O.D. 


ROCKETLAB / Dept. PS 
Р.О. Box 5636 China Lake, Calif. 93555 


| Build 
etc. 


1511-¥1 Esperanza 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


BOAT  KITS—PLANS AND PAT- 
TERNS—FRAME KITS, World's largest 
со. Over 300 top designs from 71-77" 

nn ywood, ferro cement and fiberglass. 
gat boats include: Windmill, Snipe, Mo- 
tor Sailers, Trimarans, Catamarans. 
Powerboats include: Cruisers, House- 
boats, Deep V's. Fishn' ski, Runabouts. 
Hydroplanes, Canoes, Kayaks, inboards. 
outboards. Send $1.00 for large catalog 
or $2. 00 for catalog plus “Boat Builders 
Guide". Clark Craft. 16-8 Aqua Lane, 
Tonawanda, New York 14150. 


FIBERGLASS BUILDERS MATERI- 
ALS. Lowest factory prices in cloth. 
matt, roving. resin. epoxy, foam. nails, 
fittings. Send $1.00 for literature (re- 
fundable) or $2.00 for lterature plus 
booklet on Moldmaking and ''How to 
Fiberglass". Clark Craft. 16-51 Aqua 
Lane. Tonawanda, New York 14150. 


^ BOAT Plans,  Full- Size ^ Patterns. 
Frame Kits with step by step written 
and pictorial instructions especially for 
amateurs, Easy to build. Send $1.00 for 
Huge 100 Page illustrated catalog. Over 
125 modern designs from 8' to 49°: In- 
cludes Sail, Jets. Inboards. Outboards. 
Cruisers, Houseboats, Hot Boats, Cata- 
Marans, Hydros. Also avallable—‘‘Boat 
Bullding With Plywood' Hard cover— 
219 pages $7.50, Glen L. 9152 SP Rose- 
crans, Bellflower. California 90706. 


CANOE Kits—Wood Canvas. Molded 
Fiberglass—Free Catalog. Canoe—Camp- 
i Log Book $1.00. Trailcraft Inc., Box 
6062, Concordia. Kansas 66901. 


FIBERGLASS. Resin, Foam, Brass. 
bronze screws. Prepaid, no tax. Boat 
plans Catalog 25c. Stiles. 11-5 Mantua 
Hts.. New Jersey 08051. 


BOAT Kits. Molded Fiberglass, Save 
money—assemble yourself. Factory mold- 
ed sections bond into опе-ріесе craft. 20 
models—14' to 32’ Cruisers, Runabouts. 
Sailboats, Accessories. motors. trailers. 
Easy terms, Free catalog. Luger, Dept, 
AC-73, 3800 West Highway 13, Burns- 
ville, Minnesota 55337. 


SAIL  six-man raft. Stable—four 
adults. Seven cubic foot home storage. 
Sail-rig materials cost $50.00. Descrip- 
tion pamphlet 50c. Plans $5.00. Drakes 
Creek Cat, Box 44. Hendersonville. Ten- 
nessee 37015. 


NEW 1972 Outboards .. . Top Brands 
P... 18 $404 
. .. 50 $608 . 


40 $548 
. . 65 Selectric $928 UA 
All Sizes. Scott-MeCulloch Parts. Litera- 
ture 50c . . , Electra Marine, 675 Mer- 
rick Road, Lynbrook. New York 11563. 


MARINE Engines. conversions. parts. 
equipment. Catalog Free! Stokes Marine 
Industries. Coldwater. Michigan 49036. 


FISHING.Surfing/Salling/Power Do- 
ries-Brochure/Photos;40 Plans $1.00. 
Franchise Available. Texas Dory Boat 
Plans, Вох 720. Galveston. Texas 17550. 


SAILBOAT KITS 
NEW all glass 16 ft, Catamaran, Pen- 
pun. OR, BlueJay, Windmill, Snipe. 
ightning. and El Toro. Free catalog. 
Taft Marine Corporation. Dept. PS-12. 
6512 Shingle Creek Parkway. Minneap- 
olis. Minnesota 55430. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Methods! New 
manual! Containing diagrams. formulas. 
instructions. secrets! 53.00. Absolutely 
guaranteed. Qrew. Box B-SE, Bourbon- 


nais, Illinois 60914. 


MOTOR rewinding» data! 
Equipment Plans! Modern. 
Kansas City. Missouri | 64113. 


` Supplies! 
Box 7266. 


ELECTROPLATING EQUIP. 


Portable ! Flaters, Supplies & Know-How." 
own Nickel, Chrome. 
ااب‎ instat тог liners, اسای ا‎ 
component s—all 
fists, formulas. 


sizes. parts | 
operating ond far 
al! plating. Guar, to save 25*,-75*,., Some 
mood used units for sale. 


Send for FREE details. 


PLATERS SERVICE CO. 


Los Angeles 90023 


11 DO-IT-YOURSELF 


WHOLESALE burglar alarm supplies. 
Catalog 51.00 irefundable) Ellin. 161-5 
Boned. Chestnut Hill. Massachusetts 


BASS FISHERMEN! MAKE YOUR 
OWN sure-fire plastic worms and save! 
Details FREE. Homecraft, 10276 Tams 
Drive. Baton Rouge, Louisiana 70815. 
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BURGLAR-Fire Alarm Supplies and 
Infmmation, Free Catalog. Protecto 
Alarm Sales. Box 357 Birch Run. Michi- 
gan 46415. 


“BURGLARY PROTECTION — Profes- 
sional alarm system components. locks 
safes. accessories. Free catalog. 


Бох AE-1, Cupertino. Ca Calif, 95014. _ 


1473 BURGLAR & Fire Alarm Equip- 
ment Catalog. 62 Pages. Just $1.00 iTe- 
lunded with first order). K-TRONICS 
INDUSTRIES. Box 391, Dept. PS, Fair- 
field. Connecticut 06430. aes 


CRYSTAL Gazing Contact Your Own 
Clairvovance Instructions For Making 
And Using ge Mirror. $2.00 or 
Compiete Kit 85. Marlo's Imports. 
Dept. 5. 2397 Clinton Road. Jackson, 
Michigan 49202. — 


TOOLS, EQUIPMENT & SUPPLIES! 

WE LIST OVER FOURTEEN-HUN- 
DRED different Catalogs of materials 
and accessories for arts. crafts. automo- 
tive. electronics. industry. Send $2.00. 
Masterlog, Box 24413-EA, Oakland. Cali. 
lornia 94623. TIEN 

NEW Paint Mixer, Exclusive design 
mixes paint vertically, horizontally. 
Power with electric drill. $1.00 postpaid. 
Box 358. Lind, Washington 99341. 


` LOCKSMITHING Supplies . Buyers 
Guide $1.00. Despubs. Вох  22005B. 
Phoenix. Arizona 85028. € 


FIRE PROTECTION. SELF - CON- 
TAINED ALARM detects smoke as well 
as INVISIBLE GASES OF COMBUS- 
TION. Mounts to celling. No outlet re- 
uired, U.L LISTED, $79.95, Complete 
Яге alarm kit protects four separate 
rooms, Instructions, $99.95, Postpaid. 
Free literature, Maran Systems, Box 
125, Meacham Branch, Elmont, New 
York | 11003. 


^ CONVERT mower engines into air 
compressors. Write. Showalter. Box 
408B. Abilene. Kansas 67410. 


TI M 


` GARAGE DOOR OPENERS Extr amey 
Heavy Duty Reliable Operator & Radio 
System. Made Especially For Home In- 
stallation, Special Instructions For DiM- 
cult Jobs & Balky Doors. Write: C. P. 
Rodo. 34 Keating Place. Staten Island, 
New York 1031 4. 


SI. МЈ? Ё. TWIN-JET OUTBOAR D 


M tor PORTABLE ELEC TRH 

| PLANT sug dee plea R 
ALT POKER PW) a True = o 
y FREE yir pie foam ori 


8-UR-O CO., Dept. GM 
34161-8 Coast Hwy., Dana Point, Calit. 92629 


SAVE! BUILD YOUR OWN 
чыш... POWER TOOLS 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 


€ 10-in. TILT/ARBOR SAW 
© 6-in. BELT SANDER 
e SPINDLE SHAPER 


® 18-in. BANDSAW © 12-in. BANDSAW 
e COMB. DRILL PRESS-LATHE 


SAVE [PLANS with 2s 


FULL-SIZE per plan 
$50 PATTERNS Deductible 


el 
Kits from $19. 99 to $49.99 
Featured in Popular Science, 
Mechanix Illustrated. Sold for 26 years. 
Thousands in use. Satisfaction guaranteed. 
Send 52 each for Plans (state tools wanted), 
Catalog wo. Or. send 25¢ for Catalog: 


M MFG. CO. 
Dept. PST-1 St. Charles, Mo. 63301 


PROJECTION mM 


Convert soeur transistor portable TV le project a 
riani 5'w&' PICTURE onto wall. аһесі. or screen 
for under 180,0, & lae With any Iransistor porta- 
bie. mp de 15" pleture tube © Assemble in one Cvr- 
ning, mno experience neccssary. 6 Hemovable In 
eere for normal TV viewing. Kilt contains ibe- 
inibi plane, compleir Inet, пй precision Lens 
system . . . You supply wood and common mini 
sor, Guaranteed 10 werk or money refunded. 
Complete kit 1 
including lens ~ 


THE MACROCOMA CO. Dept. PSD-1 
WASHINGTON CROSSING, "PENNA. 18977 
11A CONSTRUCTION 

PLANS, BLUEPRINTS 


HOME PLANS custom drawn. Free 
quotations. Homebuilders. 136-46 Scott, 
Dundee. Illinois 60118. 


12 HOME CRAFTSMAN 


WOOD- Domestic and Imported Hard- 
woods, 3500 items! Clock. musical in- 
strument kits. Tools. , . discount prices. 
Hard-to-find hardware. 44 р is mer 
50c. Craftsman. 

Магу. Chicago, те А ' 60608. 


PICTURE Framing—Profltable full or 
spare-time business. Easy to learn with 
handbook-course. “Guide To Picture 
Frame Profits." $1.50 Guaranteed, Free 
framing-supplies catalog included. Japs, 
126- Seventh North, Hopkins, Min- 
nesota 55343. 


POPULAR SCIENCE 


STAINED Glass Supplies. 
Lamps. Send tor information. 


Kits & 
Art Glass, 


401 Bloomfield Ave.. Verona. N.J. 07044. 


“GETTING Started in Stained Glass." 
25c. Whittemore. Box 2065X, Hanover, 
Massachusetts 02339. 


"CABINETMAKING Made  Easy'"— 
"Making Formica Brand Laminate 
Counter Tops". Two excellent guides let 
vou build kitchen cabinets and ''tops" 
like professionals. Extraordina 
bring master craftsmen s 
methods. Satisfaction guaranteed. Write: 
Japs, 126-L Seventh North. Hopkins. 
Minnesota 553343. 


ORNAMENTAL IRON WORE. Beauti- 
ful scrolls with inexpensive professional 
bender. Modular segments. Details free. 
Fuchslin. Box 472. Woodland, Califor- 
Nia 95695. 


CLOCE Kits. Imported Movements. 
Dials. 1973 Catalog 25c. Newport, Box 
6848. Burbank. California 91505. 


WALNUT Bowls. 


Legs. Round Picture 
Frames. Gun-Stocks. Lumber, Moulding. 
Midland Walnut, Box 262. Savannah. 
Missouri 64485. 


— سس‎ NL EI c, 
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TOS. EQUIPMENT dz SUPPLIES! 

LIST OVER FOURTEEN-HUN- 
DRED different Catalogs of materials 
and accessories for arts. crafts. automo- 
tive, electronics. industry. Send 52.00. 
Masterlog. Box 24413-DA, Oakland. Cali. 
fornia 94623. 


POWER SAW GUIDE. А new tool for 
carpenters and home craftsman. Just 
clamp vour own saw or router to the 
carriage for precision mitre cuts. rip- 
ping. dadoing etc. Free literature. Direct 
shipments. PROTRACK INDUSTRIES 
iONTARIO! LTD. BOX 6807. Elmira. 
Ontario, Canada. 


—— ee e- 


WOODWORKING Catalog and Man- 
ual 50c. Plus free ''101 Project Ideas." 
World's most beautiful veneers, lumber. 
plywood! Wood finishing. upholstery 
supplies. Cane. Lamp parts. Furniture 
hardware. Animal Whittling blocks. 
2000 workshop products. Constantine 
2053-C. Eastchester Road. Bronx 10461 


FREE: New handicrafts catalog. Su- 
preme Handicrafts. Box 395-PS, Sioux 
Falls, South Dakota 57101. 


FOUNDRYETTE 2400 F. 1'2 to 50 lbs. 
capacity. Circular 25c. Kansas City v 
cialties. Box 193. Middleton. Wis. 5356 


13 TOOLS & MACHINERY - 


SMALL Foundry 


Furnace, Supplies. 
Free Literature. Pyramid Products. 
Dept. Н. 3736 South Tth Avenue. 
Phoenix. Arizona 85041. 


" METAL Cutting Lathe. Ball Bear- 
ing Spindle $39.50. Taig. 15048 Proctor, 
Industry. California 91746. 


UNBELIEVABLY Low Prices, 
MAT. MAXIMAT—All Accessories, Dre- 
mel. Microflame, etc. Free Brochure. 
Pioneer Electric, Box 7. Brentwood. New 
York 11717. 


MAXIMAT. Unimat sale. Amazingly 
low prices. Deco-S, 562 Howard Avenue. 


UNI- 


Staten Island. New York 10301. 


KWICK POWER d t Pos 


110 volts П.С, 3000 watts 
anywhere from any vehicle 
With an alternator. Installs 
permanent*» in 15 minutes. | | 
Operate heavy duty saw, | 
drills. lights, heaters  & 


many more a.c, devices, Arc 


‘lil. patek charge batteries. 
Will not harm pi داسو‎ 
$14.95 postpaid. check 
money order. $16.95 with Voltage Indicat. 
ing Lite. AUTO UICK 


6700 114th Avenue North 
Champlin, Minn. 55316 _ 


$ 39 jb SALE 
99 
TOOL POST T GRINDERS 


TODAY'S VALUE 522500 
EXTRA QUILL EXTERNAL 
OR INTERNAL 529 50 
Write For Circular 


Nolan Machinery Co. Co., Pulaski, М.Ү. 13142 


Popular Mechan- 
ics said: 


“Handiest Tool 
You Can Have 
in Your Shop” 


It sands, аша, 
polishes, 


ens. I$ portable 
a 

eed odd 

165. Factory di- 

rect special. 


Mher мола avallable, 
T. ih a à sanders, 


uik-Sand 


ARCO MFG. CO. 


Р.О. Вох 817. Grand Forks, N. Dak. 58201 


END Mills. Lathe milling attachments. 
Information. Milling, Box 73, Cedar 
Rapids. Iowa 52406. 


MICROMETERS — Indicators — Steel 


Unimat 
Camp- 
Ohio 


—Aluminum—Brass, Maximat, 
Lathes. Complete mailing-50c. 
re 1424 Barclay, Springfield. 


14 ENGINES & MOTORS 


REWIND car generator 1o tor 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss. 
1228 E. Cass 5t.. Tampa. Florida 33602. 


STEAM Engine Kits Catalog-Hand- 
book. $1.00. Reliable Industries. New 
Baltimore. Michigan 48047. 


18 CAMERAS & PHOTO 
SUPPLIES 

` PHOTOGRAPHY For Pleasure or prof- 

it. Learn at home, Practical basic train- 


ing. Long established school. Free book- 
let. American School of Photography. 


555 E. Lange St.. Dept. 824-00, Munde- 
lein. Illi Illinois. 60060. 
FREE! Free! Bargain Book—Central 


Camera Co., Dept. 411, 
Chicago. Illinois 60604. — 


` DE OP уо own 


203 S. Wabash, 


DEVELOP vour photographs! 
Complete kit includes enlarger. chemi- 
cals, paper, trays. tank, thermometer. 
graduate. safelight, accessories, com- 
plete instructions, $21.95 postpaid, Pho- 
toGraphics, Box 5502A. Hamden, Con- 
necticut 0651 8. 


19 MOTION PICTURES 


Finest Qual- 
ity. Illustrated catalog 25c. Manbeck 
Pictures, 3621-8 Wakonda Drive. Des 
Moines. Io' Iowa 50321, 


FREE Catalogues, 5. 000. 
Films. International-S Films. 
vale, New York 11548. 


18MM SOUND Features. Shorts, New. 
Used for sale. Free catalog. National 
Cinema. 333 W. 57th Street. New York. 
New York 10019. иа 
8MM-—SUPER 8—16MM MOVIES! Big- 
est Selection! Lowest Prices! Free Cata- 

og! Cinema Eight. Box 245PS. New 
York City 10028. 


 115-FT. 8MM CLASSIC FILM SAM- 
PLER . . only $1.99. Highlights from 
comedy. adventure and history from the 
heyday of the silenis! See Chaplin. 
Laurel & Hardy. Fairbanks, Keystone 
Kops. Gish, Pickford. Chaney, the first 
Indianapolis 500 and more. Order today 
... Specify Standard or Super 8. Free 
catalog. Blackhawk Films. 574 Eastin- 
Phelan Bldg.. Davenport. Iowa 52808. 


FREE! 64-page e catalog. 8-lémm film. 

supplies. processing. equipment. Supe- 
rior. 442-448 N. Wells. Chicago. Illinois 
60610. 


16mm F FAMOUS Classics. 


. 5.000. 8-16MM 
Green- 


` UNUSUAL movie supplies. Free circu- 


lar. Esoh. 47th Holly. Kansas City, 
Missouri 64112. 
19A COLOR SLIDES 


` 36MM | COLOR Slides. 10. 671 Individ- 
ually Sold. Described Encrclopedia- 
Catalog 10e. Wolfe Worldwide Dept. 18- 
13, Los Angeles. California 90025, 


35MM COLOR SLIDE SAMPLER. г 
20 fascinating 2" x 2". . . only 51. Free 
catalog. Hundreds of sets . travel, 
circus. wildlife. flowers, railroad. war. 
etc. Order now, Blackhawk Films. 575 
Eastin-Phelan Bldg., Davenport, Iowa 
52808. 


ASTRONOMY — Space — Underwater 


slides. Free catalog IMRE, Box 608, Dana 
Point. California 92625. 


20 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofinish- 
ing by one of Country s largest labs at 
lowest prices. Fast Service and free 

"Foto-Fan'' Stamps vou quickly redeem 
for valuable Photo Supplies. SMM Койа- 
chrome $1.29; 8 Exp. Kodacolor $1.79; 
35MM Kodachrome. 20 Slides $1.39: B 
Exp. Black. White 69c. Satisfaction guar- 
anteed. Send exposed film or request 
free mailers. complete Price List and 
Gift Catalog. Direct Mail Photo. Всх 
8352-PS. Pittsburgh. Pa. 15218 


21 HOBBIES & 
COLLECTIONS 


т=з — e M EE ——— —‚.. .—_—— 


WANTED: Auto Brochures, Send De- 
scriptions. Prices Mihelich. 7300 West 
nr Creek, Milwaukee, Wisconsin 


“WROUGHT Iron Workshop." With- 
out welding versatile quality tools enable 
you to create Elegant Iron Work for fun 
and proni, Free Brochure or $1 for Proj- 


ect anual, Wrought Iron. Box 663, 
West Caldwell. New Jersey 07006. 


MILITARY Miniatures for War Gam- 
ers, plus 100 museum pieces for serious 
collectors. Catalog 50c. Bussler. Box 
107-E. Wollaston. Massachusetts 02170. 


HOBBI-CARVE—home workshop wood 
carver—create beautiful wood reproduc- 
tions of sculptures. plaques, figurines. 
sconces and bookends. Hundreds of work 

atterns available. Send 25c for "How 

o Make Quality Wood Carvings'" book- 
let. Refunded with order. Write: Hobbi- 
Carve. 930 Duluth Street. Dept. PS. Et. 
Paul. Minnescin 55106. 


3ES, Penrose. Colorado 61240. 


FREE Pricelist. Worldwide Seashe)) 
Box 13288. Tampa, Fla. 33611. Book § 


PLAY Chess by Mail. For details een 
25e to: ChessMates Ltd.. Box 5649, T 
ledo. Ohio 43613. 


23 MINERALS & 
PRECIOUS STONES 


EARTH Science Rockhound „Мавадт 


subscription $3.00. Sample  40c. 
530-PS. Downers Grove, Illinois 6051 


GOLD 10 Small nuggets panned fro 
Oregon Streams $1.00. Robert Brand 
Sweethome. Oregon 97386. 


RECEIVE Interesting, Different Min 
eral Specimen Each Month. Free infor 
mation, Mineral. Box 487PMI. Pucaipt 
California 92399. 


23А COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalcg no serious rock 
hound. gem cutter. Jewelry maker. hol 
bxist or craftsman can be without. Fu 
of bargains, exclusive items, low price 
from largest suppliers and authorities ; 
the field. Free new catalog just off th 
press. vours for the asking, Writd | 
Grieger's Inc., 900 South Arroyo Pkwy| 
Pasadena. California 91109. 


23B JEWELRY 


INEXPENSIVE Rings and Jewelry id 
men and women, Unconditional liletin 
guarantee. Free color catalog. Fairpro\ 
PS-1. 22234 Ford Road.  Dearbu 
Heights. Michigan 48127. 


25 FORMULAS, PLANS, 
| ЕТС. ad 
X ANY Formula 55.00. Catalog— Man: 


facturing Treatise 25c. Н. Belfort. 18 
N. Clark. Chicago 60601. 


26 SCIENCE & CHEMISTRY 


ROCKETS"! Real actior action  Aights— 2.60 
feet high—45 quick assemble Kits 
Powerful Motors. Catalog plus techn 
cal information—25c. Fast Delivery] 


Centuri Aerospace, РО. Box 188 
Phoenix. Arizona 85001 
ROCKETS!! Advanced—for matrur 


enthusiasts onl*! New professional pri 
pellant—over 20 pounds thrust' Kits 
Motors—Parts—Silray Parachutes. Ne 
Catalog! 25c. Enerjet. P.O, Box 40 
Phoenix. Arizona 85001. — 


FIBRE OPTIC SU SUPPLIES 
ILLUSTRATED catalog plus samp! 
25c. Runei Associates, Box 67, Abington 
Pennsylvania 18001. 


CHEMICALS. Apparatus. 
Scientific Supplies, 
Hagenow Laboratories, 
consin 54220. — 


LASER Parts Catalog 60c.  Moynibai 
107 North Brighton, Atlantic City. Ne 
Jersey 08401, po 


CHEMICALS. Apparatus, Biology а 
Model Rockets. oth Catalogs 50 
Sheard Science. Dept. PS, Columbu 
Wisconsin 53925. 


CHEMISTRY and biolo y supp! He 
catalog 35c. Boulevard 


Biolcgica| 
Catalogue. 50 
Maniiowcc, Wi: 


bcraiorie 
3114 East 83rd Street. Chicago. I!]. 6061 

FASCINATING science project, Mod 
electrodialyzer desalts water, makes acid 
alkali solutions from salt water. Plan 
instructions. ion exchange membrane 
and electrodes $5.00. Satisfaction gua 
anteed. E-Kologv. Box 19. Marltcn, Ne 
Jersev 08053. 


HOW to be a Science Fair Winnei 
53.15 brings great project ideas— Ph: sici 
Electronics. Computers, Rocket Desig 
Mathematics. Chemistry. Astronom 
Biology! Californians add sales tax. Ma 
Mountgarden. Room 69. 320 Elwood Ave 
nue. Oakland, California 94610. 


OVER 50 Exciting Scientific Exper 
ments. Complete Plans $1.00. Phe! 
DADA: Box 3. Clarksville. Maryla 


PHYSICS supplies. List 25c. Swint 
Scientific. 3235 39th Avenue S.W., Ба 
а е. Washington 88116. ubi 


CHEMICALS. Labware. Kits. Miner 
als, Catalog 50c. К N Chemical Supp 
Co.. Box 748. San Bernardino, Ca] 
fornia 92402 


ROCKETS: Real flying models— fligh 
up to 2500 ft. New illustrated catala 
25c. Single and multistage kits. cone: 
engines, launchers, trackers, 
aerial cameras. technical informatior 
Fast service. Estes Industries, Dep 


WIN $100 


Using Newton's three laws prowe s mne 
method of thrust, described in Kxperimenta] 
Aircraft Association's magazine, wrong, Ve 
car no longer needs a gear shift or pewrtiain 
add wings and you could orbit Moon, Deialls 
—=Бег fie for May "772 limur, EAA, Hox a 
Hales Corners, isc, 5313 0-or Stuwdenis fos 
eéelass projeel, send name of teacher aral) sechs 
or college and stamped, self-addpeeerd) em 
velope, 
ECMLIM, 5100 Bih Rd. 5. 
2508, Arlington, Va. 22204 


SPACE AGE PISTOL 

NEW. Be the first to build vour own 
model red beam burst outer space pistol. 
Complete plans $1.00, Build the exciting 
Mystery Pyramid. plans $1.00. Laser or 
Phaser pistol plans $1.25 each. Invisible 
Force Field project $1.25. Catalog of 150 
science projects lc Postpaid, Jack Ford 
Ecience Projects. Drawer 5750, Jackson- 
ville. Florida 32207. 


LABORATORY Supplies At Discount- 
ed Prices! Catalogue - 50c. Starr Sci- 
entific. Manitowoc, Wisconsin 54220. 


CHEMISTRY brochures, Literature 


Free. Lankton Research. Box 51. Sum- 
merland Key, Florida 33042. === 
HE-NE LASER TUBE ................89.50 
LASER FLASHTUBE .........-- 54.00 
TOY LASER TUBE .................» 83.00 


CONSTRUCTION PLANS EACH $1.00 

LASER Pistol. Laser Rifle, Ruby Laser, 
LASER COURSES-—EACH........... .82.00 
Principles of Lasers. Laser Experiments 
CATALOG (REFUNDABLE! 


sábadmmd как 


Plasma Systems, Box 3261. "1T3PS"', San 
Jose. California 95116, И 
FREE. Flving Model Rocket Kit. Act 


now, Offer limited. Send 25c for packet 
of iron-ons. decals. literature and “free 


rocket” details. Aerospace Vehicles. Inc.. 
Mineral Point, Wisconsin 53565. 
27 PLASTICS 


VINYL FOR LAMINATING, Free In- 
formation. Grace Products. 4 Beacham 
Street, Everett, Massachusetts 02149. 


FREE LITERATURE far sculptors 
showing how to make molds, cast plas- 
tics. Adhesive Products Corporation. 
te Boone Avenue, Bronx. New York 
i в 


CASTOLITE pours like water, hardens 
like glass without heat. Crystal clear or 
colors, Embed natural flowers. other ob- 
jects. Make fine gifts. Reproduce your 
own designs in plastics. wax. metal. 
plaster. cement, etc. Make flexible molds 
üver апу pattern, any size. Profitable. 
Manual 25¢.  CASTOLITE,  173A.PS. 
Woodstock. Illinois 60098. 2 

LARGEST Handicrafts Supply cata- 
jogue $1.00 trefundable), R.P.H. Mfg.. 
24-Pl. Winter. Stamford, Conn. 08905. 


30 — SUPPLIES 
& EQUIPMENT 


` 1.000 NURSERY Items - Unusual Seed- 
lings. Trees. Grafts. Seeds. Growers 
Supplies. Books,  Mellinger's. North 
Lima. Ohio 44452. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


LEARN Landscaping and Gardening. 
Start a profitable business. Free infor- 
mation. Lifetime Career Schools. Dept. 
A-370. 2251 Barry Avenue, Los Angeles, 
California 90064. 


INSECT (meat) eating plants. 42 
kinds. Illustrated brochure 25 cents. 
Peter Pauls Nurseries, Mud Road. Can- 
andaigua. New York 14424. 


FANTASTIC plastic flowerpot sale. 
Free samples. Send $1.00 for postage and 
handling, Flor-l-pot. Box 34, Bethel, 
Minnesota 55005. ed 

GROW At Home— Orchid. Venus Fly- 
trap. Peanut Plant. Paradise Bird, Res- 


surection Plant. 5/$4.95, 30c Shipping. 
Lotus. Box 57. Arlington Heights 60006. 


STRAWBERRY PLANTS 


Our plants have been Standard of the 
Industry since 1885. The new Berry 
Book—in glorious color—describes va- 
tells best methods, Send for 
It's free! 


rieties, 
your copy today. 


W. F. ALLEN COMPANY 


2473 Strawberry Ln., 


32 REAL ESTATE 


IDEAL 5-ACRE RANCH, | 
CHAS. NEW MEXICO. 52.975. No Down. 
No Interest. $25/month. Vacation Para- 
dise. Moneymaker. Free Brochure. 
Ranchos: Box 20035, Alameda, Califor- 
nia 94501. 


Salisbuy, Md. 21801 


LAKE CON- 


NEW! FREE CATALOG! Big SPRING 


edition! Over 5.200 Properties described. 
pictured - Land, Farms, Homes. Busi- 
nesses - Recreation, Retirement. Select- 
ed Best thruout U.S.! 73 Years’ service. 
648 Offices. 40 states Coast to Coast. 
Mailed FREE Irom the World's Largest! 
STROUT REALTY. 60-BT E. 42nd 
Street, New York. New York 10017: 7-BT 
Б. Dearborn. Chicago, Illinois 60603: 
521-BT E. Green, Pasadena. Calif. 91101. 


BOILING Spring  Lakes—America's 
Greatest Real Estate Value. 14 acre 
vacation or retirement homesites only 
£900 cash price. Ten year terms avail- 
able. Money-Back inspection guarantee. 
Carolina coast. multi-million dollar. 
14.000 acre development, 50 fresh water 
lakes. private ocean beach. golf course. 
motel. and country club, Free literature. 
Dept. 2-D. Boiling Springs Lakes. North 
Carolina 28461. (Registered under Fed- 
era] Land Sales act but not offered to 
residents of states requiring separate 
registration, } 


FREE...NEW... BIG... SPRING 
catalog. Hundreds of top real estate val- 
ues coast to coast! UNITED FARM 
AGENCY. 612-PS. West 47th St.. Kansas 
City. Missouri 64112. 


BUILD A CABIN ON YOUR OWN 
LAND in the primitive areas of 
Montana, Idaho. Washington. You've 
dreamed of it. now do it on a five to 
forty acre tract in America's vanishing 
wilderness, As little as $1550. Low down 
payment. Terms available at less than 
bank rates. Guaranteed road access, 
warranty deed and title insurance. Irre- 
placeable natural land for enjoyment 
now, for retirement or investment. Every 
tract with growing timber. View sites 
and waterfront available. Draw up your 
cabin or camper plans and get away 
from it all on а mountain. stream. lake 
or deep in the timber, Come and see for 
yourself or write for free lists of sites. 
maps and complete information: Не- 
forestation Inc., Dept, C-30. P.O. Box 


14006 Opportunity Station. Spokane, 
Washington 89214. او‎ 
CANADIAN Vacation Lands; Full 


price $385.00. 40 acres. $10 month. &uit- 
able cottage sites. hunting. fishing. in- 
vestment. Free information. Land Cor- 
poration 3768-0. Bathurst. Downsview, 
Ontario. Canada. 


` CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus 56.50 Taxes yearly. Maps. 
pictures, 52.00 (Refundable). Informa- 
tion Bureau. Norval 3. Ontario, Canada. 


$1 ACRE —- Canadian Border — hun- 
dreds campsites. islands, farmlands, di- 
rectly from tax authorities. (Non-profit) 
Lists. photographs mailed. Registrar. 
Eoom 11, 110 Church Street, Toronto 1. 
Canada. 


FREE Catalog! PHOTOS! Coast to 
coast farms, business. retirement. All 
types. sizes. prices. SAFE-BUY Real 
Estate. Box 589-PS. Little Rock, Arkan- 


sas 72203. 


GOVERNMENT Lands .. Low as 
$1.00 Acre! Vacationing, Homesteading. 
Investment! Exclusive “U.S. Government 
Land Buyer's Guide" . . . plus "Land 
Opportunity — Review'" listing lands 
throughout U.S. Send $1.00, Satisfaction 
Guaranteed! surplus Lands. Box 
18107FM. Washington. D.C, 20036. 


OCALA FOREST CAMPSITES 

DEEP in the heart of the Great Ocala 
National Forest. Excellent hunting and 
fishing, Free maps and photos. (Un- 
available in states requiring separare 
registration) ADTOLBTIOE. W. H. Ver- 
nor. Inc.. P. Q. Box 760, Dept. Y. 
Deland, Florida 327120. 


WYOMING ranch land. Antelope. deer. 
elk. 10 acres. $20 down. $20 month. Own- 
er =- Michael Gauthier. 9418 Florence, 
Downey, California 90240. 


OWN YOUR OWN FORESTED. ACRE AGE 

BETTER quality 5 to 40 acre parcels 
forested recreation land in North Min- 
nesota, Selected for 1972 sale by Timber 
Country. Inc., a subsidiary of First Fed- 
eral Savings and Loan Association. 
Hibbing. Minnesota. Direct access town- 
ship/county roads. 1971 offerings sold 
out. 1 year full money back guarantee. 
Camping. well stocked fishing lakes and 
canoeing rivers, Priced $150 to $250 acre. 
Reasonable terms available. For photos. 
references and maps by mail. write: 
Ellen Uebel, Dept. PS, Timber Country, 
Inc., 2015 3rd Avenue, Е. Hibbing. Min- 
nesota 55746. (Member: National Asso- 
ciation Real Estate Boards.) 


CANADIAN LAND FROM 519'ACHRE! 


CHOICE properties across Canada. 
Low monthly payments, Ideal for farm- 
ing. cottages, hunting. fishing. invest- 
ment. Free catalogue. Canndian Estate 
Land. Dept. PSC-1, 286 Lawrence Ave- 
nue West. Toronto 20. Ontario. 


32A LOG CABIN & 
HOME BUILDING 


BUILD Log Cabins. rustic furniture, 


fireplaces!!!! Complete manual 53.00. 
. A" Frame plans $2.00 . . . Guaran- 
teed. Bilder. 956 Springdale. Atlanta. 


Georgia 30308. 


"A" FRAME cabin, 500 material. 
Purchase locally, Complete plans. illus- 
trated instruction manual & material 
list: $2.00. Money back guarantee, Order 
plan =3706 from: ‘Dependable Prod- 
ucts," Box 113, Vista. California 92083. 


COMPACT CABIN . Don't be а cabin 
slave! Prefab this unique cabin at home 
and set it up on any lot in a few days 
for about $51,200. Attractive mansard 
design can be expanded later. Descrip- 
pe Pamphlet 50c. Complete plans $5.00. 

G. Rasmussen, Box 1417. Laguna, 
New Mexico 87026. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FISHERMAN'S Dream Book— Free, 170 


page catalog just loaded with Hard-To- 
Find Fishing Tackle Specialties and Do- 
It- Yourself Goodies. Our 28th year. Net- 
craft Inc.. Box 5510PS. Toledo. O. 43613. 


FREE 1972 Catalog! Guaranteed low- 
est prices! Rods, Reels, Lures, Acces- 
sories—' Thousands of items. Cabela's, 
Inc.. Dept. R13. Sidney. Nebraska 691682. 


BILLIARD CUES & Accessories, Cat- 
alog Free. Murphy's 41. Box 5352, 
Santa Monica, California 90406. 


ILLUSTRATED Catalog: Rods. Reels. 
Lines. Lures, Molds, sh Locators. 
Orchard Trading, Box 241PS, Hastings. 
Michigan 49058. 


SWISS Army Style Pocket Knife, 10 
Blades + Tweezers Pick. Heavy Duty. 
Stainless Steel Construction. Ideal Xmas 
Gift Year Guarantee. 15 Day Free 
Trial Send $7.95 to: C. Р. 
Keating Place, Staten Island, New York 
10314. 


М Model FL, 
b К-31 “yp | 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
bottle opener. nail file 
& razor-sharp knife. Wafer thin, slim 
this knife is of top 
quality drop forged steel for durabil- 
when closed. $1.75 


screwdriver, 
& ultra smart, 


ity. Only 23," 
plus 25c post. & hdlg. 
WESTBURY SALES CO. Пері. K-22-P5 
P.O. Box 434, Westbury, N.Y. 11590 


36 HOUSEHOLD PETS 


LOOKING for a Special Puppy - Send 
$2.00 for catalog With prices and infor- 
mation on more than 100 breeds. Hoppe's 
Kennels, Rt. 21. Hill City. Kansas 67642. 

LIVE Seahorses. marine specimens 
aquarium supplies. Illustrated catalog 
35c, Marine. Box 23158-F. Ft. Lauder- 
dale, Florida 33307. 


38 BIRDS & ANIMALS 


SS ULL 


AMAZING  Profits!! $10.000 Yearly 
Raising Rabbits for Wool and Breeding. 


Details 25c coin. American  Angora. 
Malta 1. Montana 59538. 
QUAILS, Incubators. cages. supplies 


catalog. Marsh. 14234 Brookhurst. 
den Grove. California 92643, 


Gar- 


MAKE Big Money raising chinchillas. 
cavies. rabbits. for us. Catalog 25c. 
Keeney Brothers, New Freedom, Penn- 
SX lvania 11349. 

GUARANTEED HOME INCOME-—Col- 
or illustrated informative chinchilla 
booklet. 52.00 (Refundable): information 
J5c. Chinchilla, 11PS8. Port Richey. 
Florida. 33568. 


INFORMATION, 25с. $3.00 to 55.00 a 
rabbit. raise for Staloch's Rabbitry. Box 
6302, Rochester, Minnesota 55901. 


39 EARTHWORMS, 
CRICKETS, FROGS 


BRID Redwornts — 5, 000-512. 00. 
20.0 000- $24.00. Postpaid with raising in- 
structions, Brazos Bait Farms, Route 9, 
Waco. Texas T6705. 


FREE Literature— We Teach You To 
Raise. Sell Fishworms, Crickets. 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


EARN Money raising fishworms for 
us! Exciting details free! Oakhaven-121, 
Cedar Hill. Texas 75104. 


40 HUNTING & FISHING 
INFORMATION 


FLORIDA SNOOK FISHING GUIDE 
Save Money, Economic. Exciting. <As- 
sures Catches. Where? When? How? 
$4 15. Gift Carousel, Drawer 1382. Cape 
Coral. Florida 33804. 


FREE Catalog Low direct prices. Fish- 
ing. Hunting. Archery Reloading, Cloth- 
ing. Camping Foods, Herter'sInc.. Dept. 
C62. Waseca. Minnesota 56093. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Binocular, riflescope catalog. 
Discount sale. Save 50°. Free gift with 
order. Write: United Binoculars. BN- 
7416, 9043 So. Western, Chicago 60620. 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms. 


i 


Telescopes. Binoculars, etc.  Jaegers, 
691G Merrick Road. Lynbrook, New 
York 11563. 

TELESCOPES  iíireflectors) complete 


kits. Other accessories. request free lit- 
erature. Criterion Manufacturing. Dept. 
PS37, Hartford. Connecticut 06101. 


tuckv 40982. 


t JEEP and Gor't, 
: (Jeeps 


43 GOVERNMENT 
SURPLUS 
JEEPS From — £52.50. Typewriters 


From—$4.15. Cars From $31.50. Walkie- 
Talkies. Motorcycles, Airplanes, Boats. 
Typical "As Is'" Bid Bargains From 
Uncle Sam. Tremendous Variety. Excit- 
ing Free List. Write: Enterprises. Box 
402-72. Jamaica. New York 11430. 


JEEPS! Pickups! 1 100.000 items direct 
from government, How? Where? Your 
area. Latest information. Money back 
guarantee, Send 52.00 to: Dependable, 
Morea -2213, Box 113. Vista. California 


GOVERNMENT Surplus. How and 
Where to buy in Your Area. Send $1.00. 


Surplus Information. Headquarters 
Ln Box 30177PS, Washington, D.C. 


JEEPS Typically From $53.90 —^ 
Trucks From $78.40 . , . Boats. Type- 
writers, Knives, Airplanes. Clothing. 
Tools, Camping, Sporting. Photographic. 
Electronics Equipment Wide Variety 
Condition. 100.000 Bid Bargains Direct 
From Government Nationwide. Complete 
Sales Directory and Surplus Categories 
Catalog $1.00 (Deductible On Orders 
From Separate Included Catalog). Sur- 
plus Service. Box 820-B, Holland, Mich- 
igan 49423. 


1973 SURPLUS Ari Army. . Navy store 52 
page illustrated catalog. Send 50c. Ru- 
vel. 3037 N. Clark. Dept. 1. Chicago. Illi- 


nois 60614. IMEEM S E 
JEEPS , Buses Е Vans 
Trucks . Automobiles From $52.50. 
Airplanes, Boats, Twpewriters. Direct 
from Government. Directorv and Surplus 
Catalog $1.00. (Refundable). Southern 


Box 262PS. Manchester. 


Een- 


Surplus, 


Surplus Buying Manual 
Pietured) Toc, Surplus Bargain 
| Catalogne 60c6, Both tor $1, Surplus Jeeps, 
| Dept. 5-1. Box 789. York, Penna. 17405 | 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


“KUNGFU. illustrated instructions. 
$2.00 complete. DJM. 7837 Coles, Chi- 


cago. Illinois 60649. 


KARATE, Judo. Kendo, Kunefoo, 
Aikido, books, Tatami 1973 catalog 45c. 
Judo America B200-1090 Sansome, San 
Francisco 84111. 


` 18 - 20 INCH Arms in 90 days o or re- 
fund! Miraculous Revelation!! $3. 
Phenoministics. Box 281. Gresham, Ore- 
gon 97030. 


“GIANT Arms." Dr. Young’ s D. C. 
Revolutionary discovery. 53. Satisfac- 
tion or refund. Gaucho, Box 1768-86, 


Chicago 60690. 


POWERFUL Muscles Fast!! Obtain 
fantastic results! Free brochures: Uni- 
versal Bodybuilding. Dearborn. Michi- 
gan 48121. — — =". 
KARATE—complete instructions. Il- 
lustrated only 51.25. Bales Co.. 650-PS, 
Metcalf, Escondido, California 92025. 


CHINESE Boxing. for health-defense. 
Illustrated. $1.98, Hoppie. 5834 Manton, 
Chicago. Illinois 60646. 


DESTRUCTIVE Power Punch profes- 
sional secrets by registered Black Belt 
plus Membership Card, $3.00. Karate 
School. Highway 35, Wannamassa, New 
Jersey 07717. 


46 PROFITABLE 
OCCUPATIONS 
FREE Literature— Make Big Money 
Raising Fishworms and Crickets. Car- 


ter Farm-10. Plains. Georgia 31780. 


[No book lays it on the line the way 


this book does. Be the first to learn 
how! Order Now! Limited edition, hard- 
cover, 250+ pages. $7.95 

THE OLD SOURDOUGH 
Р.О. Box 6879 San Francisco, Ca 94101 
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BECOME a Mortgage Broker. Highly 
respected, interesting. lucrative prestige 
business. For complete information write 
United. Box 6284-N, Marletta, Ga. 30060. 


FREE catalog. Repair air condition- 
ing refrigeration. Tools. supplies, full 
Instructions. Doolin. 2018 Canton. Dal- 
las. Texas 75201. 


$200 - £500 WEEKLY. Report shows 
how to start steam carpet cleaning ser- 
vice. Only $3.95. Steamcraft, Box 28031. 
Dallas. Texas 75228. 


HOW to Make Money Writing Short 
Paragraphs, Information Free. Barrett. 
рер. C-86-52. 6216 М. Clark, Chicago 


OVER 516.50 an БО. Spare time at 
home! Rubber Stamp industry needs 
small manufacturers, We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-CC. 
1512 Jarvis. Chicago, Illinois 60626. 


47 BOOKS & MAGAZINES 


LATEST catalog of Military Manuals 
Books, 25c. Hillcrest Military Publica- 
tions. (L-18). McDonald, Ohio 44437. 


————- 


FREE Lists! Hundreds Interesting In- 
expensive Books. Fleischer. 128 Walnut 
St.. Everett, Massachusetts 02149. 


ART. Craft. Collecting Books, Catalog 
1.000 titles, 50 cents. Artcraft, Baldwin, 
Maryland 21013. 


CLOCK and Watch Repairing Books. 
Tools. Materials. Free catalog. North 
American, Box ТТВАА. Fox River Grove. 
Illinois 60021. 

COLLEGE DEGREES BY MAIL 
FREE details. Write: Norman Pub- 
lishing, Dept. 10, Box 3199. Pasadena. 
California 91003. 

FREE 306 Magazines Monthly, Write: 
Diamond, Box 15473F, San Diego. Cal- 
ifornia 92115. 


TERRIFIC Book Values! Free Details. 
рса Box 1215, Whittier, California 


BOOK hunters! Send Wants! Atlantic 
Book Service, 287 Main. Charlestown. 
Massachusetts 02129. 


FREE Catalog. How-To-Books. Bar- 
gain Guides. Blue Books, Elston House. 
Centerville, Massachusetts 02632. 

SCIENCE Books. Free catalog. Sun- 
mount Books. Box 145W. Willowdale. 
Ontario. Canada. 

LOGIC NEWSLETTER 

DESIGN Апа Construction, Sample 
Copy $1.00. Logic Newsletter. РОБ 252. 
Waldwick, New Jersey 07463. 


FIX CLOCKS, 


FOR FUN & PROF- = 


NN S‏ ا ا س 


WATCHES 


Hives you the knowl- 
edge skilled watch- 
makers learn, 

OVER 200 ILLUSTRA- 
TIONS show how to in- 
stall hands, dials, crystals, 
mainsprings, atems—reliouse E 
old movements in moderi М 
Cases eun timepieces, ete, | 
INSTRUCTIONS COVER every popular wateh 
and clock, chimes, grandfathers. cuckoo, 
everyday alarm and electric clocks, Handbook 
tells you where to buy parts . . . where to 
geil ""overflow'' work for repairs at whole- 
ule prices as business тмн! 

Friends gladly pay $5 to $50 tor restoring 
aan timepieces, Try the HANDBOOK 
OF WATCH AND CLOCK REPAIRS. Rush 
only E Ji plus 30¢ handling, on 10-day 
moreybac guarantees, EMERSON BOOKS, 
Inc. ги 5146-Х, Reynolds Lane. Buchanan. 
New York 10511. 


49 JOKES & NOVELTIES 
NOVELTIES Catalog. Send 8 cent 
stamp. Tam Enterprises, Box 66278. Los 


Ange es, California 90066. 


1600 Novelties 


FREE!" World Famous Catalog J 
|] Hard-to-get Novelties, Jokes, Tricks. | 
{ Hobbies, Sports, Science, Electronics, Funmakers, Par- | 
| chedelia, Emblems, Posters, Magic, Games, Gills, Mudel». J 

Money Makers, Jewelry, Bargains, Gadgets. Books. 
poma Optical, Tools, Watches, etc. Nu letter 1 

nécessary. Send mame, address. І 
Î johnson Smith Co., Dept. CLLD, Mt. Clemens, MI 48043 


-— mmm mmm es пш пш] 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


1000 WAYS to have fun!! Giant ) Hou- 
dini Magic catalog 25c. House of 1000 
Mysteries, Р.О Box 2028-PS. Pompano 
Beach. Florida 33061. 


VENTRILOQUISTS—free dummy cat- 
alogue. Storyteller Studios. P.O. Box 
633, Bellflower. California 90706. 


162 | POPULAR SCIENCE 


LARGE Catalog — Latest Magic for 
pocket, parlor, stage. Send 25c. Be pop- 
ular. Entertain, Fastest service, Jeffries 
Magicland, Dept. 12. Dallas, Tex. 75201. 


MAGIC! Great hobby. Start with 
Genii Magazine. Monthly. Dealers. 
tricks. news. 4 month trial $2.00. Genii. 
P.O. Box 360685, Los Angeles. Cal. 90036. 


TWO novelty tricks plus big illustrated 
catalog 25c. Sun Magic, Oak Hill, Willis- 
ton, Vermont 054993. 


THREE! Different Catalogs. Two =26. 
=19, 25c. =21, 25c. Miami Magic, Box 
1047. Miami 33133. - 


BE A Magician! Two booklets explain- 


profes- 
2080 


ing 156 tricks plus large 
sional catalog. $1.00. Magic, Inc.. 
Lincoln. Chicago. Illinois 60625. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10c. Top Hat, Evanston, Ill 60202. 


LARGE MAGIC CATALOG, PLUS 
FREE TRICEK—25c. KENIN, INC., 1834- 
A N.E. 163 STREET. NORTH MIAMI 


BEACH, FLORIDA 33162, 


COMPLETELY illustrated 84 Page 
Catalogs. 25c. Manhattan Magic. Box 
334-5, N. Y.C. 10011. 


WOW! Largest selection - newest, best, 
tricks, jokes. Giant 120 page catalog 25c. 
Abracadabra-SP, Colonia, М.Ј. 07067. 


51 COINS & CURRENCY 


INDIANHEAD Cents, V-Nickels, Bar- 
ber Dimes, 5 different $1.98, Catalog 10c. 
Edel's, Carlyle. Illinois 62231. 


SEND onlv $1.00 for Coin Collecting 
Outfit. Contains 25 new coins from 25 
countries, Plus magnifier. wooden nickel. 
"How To Collect Coins' booklet, special 
coin envelopes. foreign banknote and big 
catalog of coins, paper money, collectors 
supplies. Littleton Coins. Dept, GH-2. 
Littleton. New Hampshire 03561. 


BEAUTIFUL Uncirculated Silver Dol- 
lars-1878 to 1904. Our Date Selection 
$4.98. Three different $13.98. Nine differ- 
ent 540.89. Lists Other Bargains 18c. 
Bebee's, Incorp.. Omaha, Nebr, 68111. 


BARGAIN Coin List, 25c (Refund- 
able). Economy Sales, Box 92, Buzzard's 
Bay, Massachusetts 02532. 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00— 
$60.00. Send $4.00. Coin Surprises, P.O. 
Box 532, Dearborn, Michigan 48121. 


1909-VDB LINCOLN, Fine, $1.25. Free 
Catalog. Village Coin Shop, Dept. C. 
Plaistow, New Hampshire 03863. 


$1000.00 BANENOTE 25е with compre- 
hensive U.S. coin and supply catalog. 
Schultheis, Box 2151B. New Hyde Park. 
New York 11040. 


CLEARANCE-— Ten Canadian Silver 
Dollars $15.00. Lee Ltd.. 331 W. Pender 
Street. Vancouver. Canada. 

5 DIFFERENT Indianhead Cents And 
Liberty Nickels, Over 20 Different For- 
eign Coins. Plus Complete Set U.S. Post- 
al Notes, All For $5.00! 7 Seas, Box 8491, 
Richmond, Virginia 23228. 


ROLLS of fifty circulated тоя n 
Lincoln type. wheat ears reverse, pro- 
duction discontinued 1958. $10 each. 
postpaid. Buffalo Bob. Drawer 991, Col- 
orado Cita Texas 19512. 


22 "$'" LINCOLNS including 19558. 
$1.75. 24 1909-1939, $1.75, 10 "5" Jeffer- 
sons, $1.75. All different. All three $4.85. 
HARRIS. Box 2037G. Santa Cruz, Cali- 
fornia 95060. 


100 INDIAN And Lincoln Cents. 1920's 
And Older $5.00. Free Catalog. Wesley 
Rood, Box 9. West Union, Iowa 52175. 


GOLD COINS of the World, Beautiful, 
Low Prices. Plus thousands of United 
States Coins. Free price list. Please send 
long airmail envelope. self-addressed 
stamped, Silver Center. Box 22171-5. 
San Francisco, California 94122. 


PRICE List Of Thousands Of Stamps 
And Coins, 25c Refundable With Pur- 
chase Мо Approvals Bryson, 612P 
White. Toledo, Ohio 43605. 


52 STAMP COLLECTING 


| IMPORTANT! PLEASE NOTE! 

Most of the stamp advertising below 
mentions "approvals." This means that 
in addition to the special offer, you 
will receive stamps ON APPROVAL 
from which you may select stamps you 
wish, and return the balance along with 
payment for the ones kept. Approvals 
may continue ѓо be sent unless you indi- 
cate you do not wish to purchase any. 
In some cases the special offer is made 
only to approval buyers. 


FREE Mammoth Collection, Scott's 
International or Master Global Albums 
When You Buy Our Approvals. Bargain 
Service. Box 5345, Santa Ana, California 
92704. 


OLDER U.S. STAMPS, COVERS, on 
approval to adults only. Surprisingly 
good. Engle, Box 2085. Lowell. Michi- 
gan 49331. 


FREE! $10.00 Giant Stamp Collection 
of 300 All Different colorful, valuable. 
postage stamps from Africa—Europe— 
Asia—British Empire—Worth $10.00— 
$12.00 at catalogue prices. Also money- 
saving Booklet. All yours as a Get-Ac- 
quainted Gift. Adults only. Other fine 
stamps enclosed for your inspection. 
Frasek Co.. Inc.. P51, White Plains, New 
York 10601. 


50 DIFFERENT large Russian pictori- 
als 25c to world-wide approval appli- 
cants. Green Mountain Stamp Company, 
Box 325, Winooski, Vermont 05404. 


STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flowers 
— Animals — Also old Canadian and 
U.S. Stamps. Plus complete illustrated 
Canadian Stamp Catalog, Send 10c for 
mailing. Gray Stamp Co.. Dept. B. To- 
ronto, Canada. 


SEND only 10c for the most wonderful 
catalog of stamp offers in America. You 
will also receive a special bonus collec- 
tion of 150 different stamps from St. 
Vincent, Rwanda, Russia. etc. Littleton 
Stamps. Dept. MN-2. Littleton. New 
Hampshire 03561. 


FANTASTIC Triangles, Diamonds, 53 
others 10c. Approvals, Longhorn Stamps, 
Lubbock, Texas 79410. 


FREE! 50 Stamps including Grenada. 
British Honduras, St. Kitts. Approvals 
accompany. Moumblow, 1834P Bassett. 
Anaheim, California 82805. 


ADVANCED Collectors!!! Top Quality 
United States And Foreign Stamps on 


Approval. Please State Your Interests. 
References Requested, Edward Roth. 
Шер. -z2F. Walker. West Virginia 


VALUABLE collection of 45 stamps pic- 
turing 40 World Leaders, only 10c! 
Caesar, Hitler, Mao, Churchill. and 
many. many others—the great, the in- 
famous. past and present. are shown on 
genuine postage stamps gathered from 
China, Egypt. Monaco, 27 other faraway 
countries. Also, other exciting stamps to 
examine free. Buy any or none, return 
balance. cancel service anytime, But 
this dynamic collection (plus Wonderful 
Illustrated Catalog? are yours to keep. 
Send 10c today! Н. E. Harris. Dept. 
WL-10. Boston, Massachusetts 02117. 

CANADA 1957 Sports issue, 40c value. 
only 20c, approvals. Rheaume, 91 Valois. 
Vimont. Laval. Quebec, Canada. 


AUSTRALIA—50 Different—10c with 


Approvals! Value Company. 10209-B 
Tenbrook. Silver Spring, Maryland 
20901 


FREE—Mint British Colonials from 
Antigua. St, Christopher, Nevis, Sara- 
wak, Turks Caicos, Tristan. Caymans. 
St. Vincent. Free with approvals. Vik- 
ing. Great Neck. New York 11021. 


100 DIFFERENT United States, 25c. 
United States and Foreign Approvals in- 
cluded. Sheldron. Box 547K. North Mi- 
ami. Florida 33161. 


VATICAN Xmas Set (1967) 50c. Ap- 
provals. Barricks. Box 7154. Detroit. 
Michigan 48202. 


500 DIFFERENT worldwide stamps for 
$1.00. Smith, 508B Brooks, College Sta- 
tion. Texas T'TB40. 


PENNY Approvals! Regardless Cata- 
logue! Kloster  4164—52nd St.. San 
Diego. California 92105. 


WORLD PICTORIAL Mixtures on ap- 
proval to general collectors. Free: 25 
good foreign bank clippings to new ap- 
plicants, Heards. Box 6294. Chicaga. Illi- 
nois 60680. 


50 DIFFERENT old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
$594, Mansfield, Ohio 44907, 


SOUVENIR Sheets Czechoslovakia 
1937 Plus Japan 1947 Plus Jugoslavia Set 
25c Approvals. Kingman. 65 Page, Yonk- 
ers. New York 10704. 
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500 STAMPS OF WESTERN EUROPE 
—60c—to Approval Applicants. Special 
Bonus Plan. too! Patrick Stamp Com- 
pany, P.O. Box 1937. North Hollywood. 
California 91604. 


YOURS FREE! 20 Almost Rare Stamps 
from 12 Lost Nations—Most a Half- 
Century Old! Nations overrun by in- 
vaders and never freed again. Stamps 
so appealing that experienced and be- 
ginning collectors alike will want them. 
You get 110 other stamps from Britain's 
Lost Empire plus illustrated Album to 
keep as a Bonus should you buy $1 
from our Approval Section. Or return 
Album and 110 stamps with selection 
and buy nothing. Cancel Service any- 
time, Bvt Lost Nations stamps are vours 
to keep! Send 10c for mailing while 
supplies last. Kenmore, Milford LN- 
294, N.H. 03055. 


Mansfield. Ohio 44907. 


ANTIGUA, Cayman, wate aS 


UNITED STATES وا‎ 3c each 
and up. tamp-A-Nanz -PS 
Broad, Schenectady. New York 12306. 


BETTER GRADE U.S.. Canadian 
stamps. Borgan. Box 502, Alturas. Cali- 
fornia 96101. 


FREE! 10 African Beauties! 30 Others! 
Approvals. Cambridge. Box 2311. Heath. 
Ohio 43055. 


START your own stamp business!! 
Write: International, 676TPL South At- 
lanta, Tulsa 74136. 


SENSATIONAL Clearance, Forty Dif- 
ferent Packets Only $1.00. Norge. Wyck- 
off, New Jersey 07481. 


50 DIFFERENT rockets. space 15e! 


Approvals. Gordon Davison, Hillsboro, 
New Hampshire 03244. 
MINT U.S. 25c Approvals. Bentley 


Stamps. 638 Canary. Dunkirk, New York 
14048. 


555 WORLDWIDE Different $1.00 with 
Foreign approvals. Klondike, Harrisburg. 
Illinois 62946. 


CLOSEQUT Sale: Large Assortment 
$1. High Value Packet $2. Schollmeyer. 
436 New York Avenue. Brooklyn, New 
York 11225. 


LINCOLN . Douglas Debates Plate 
Block. Our Quality World Approvals and 
Gift Coupons worth $2.00. Everything 
only 20c. The Village Stamp Company. 
3519 Stanford, Houston 77006. 


U.S, COMMEMORATIVES 50 different 
lOc! Approvals. Gordon Davison. Hills- 
boro, New Hampshire 03244, 


ic PLATE Block 25c with comprehen- 
sive U.S. stamp and supply catalog. 
Schultheis, Box 2151B, New Hyde Park. 
New York 11040. 


100 OLD U.S. Stamps between 1861 
and 1935 $1.00. Ed Roush. 423 Shepard. 


245 DIFFERENT U.S. commemoratives 
with approvals $1.00. Carstamps, P.O. 
Box 6101, Fort Smith. Arkansas T2901. 


EXCHANGE, Send 100-200 different 
foreign with 35c, Receive different. John 
Patterson, Lancaster, New York 14086. 


QUALITY Foreign Approvals! Pictori- 
als, Topicals, Etc! 2c-3c each. Schmidt. 
634A, Kichmond, California 94808. NN 


WORLDWIDE Philatelic-Numismatic 
Publications! Free List. Bedard, =5215- 
B. Detroit. Michigan 48236. 


WORLDWIDE Collection, 222 Differ- 
ent Plus 55 U.S. 25c. Approvals. Casto. 
Box 927, Largo, Florida 33541. 


MINT .STAMPS—235 АП different 
Worldwide, Large and Beautiful only 
Ile, approvals Cornetta, P.O. Box 711, 
Miami Springs. Florida 33168, 

FREE!! 25 U.S. Commemoratives 2" 
Diameter Magnifier, 10с. Approvals. Mis- 
drak, 5630 Wilson, Chicago 60630. 


"CONQUEST of Mars'' Yemen's latest 
collection. 10c with Space Approvals. Po- 
tomac Stamps, Washington, D.C. 2001 5. 


FREE “Space”, Moon Landing - oth. 
ers. 110 Different! 10c Mailing, Approv- 
als. Shaw. Drawer Е-712, Montevallo. 
Alabama 35115. 
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—over 100 different British Common- 
wealth. 10c with low-priced approvals. 
Kayco. P.O. Box 437. Flushing. New 
York 11367. Dept. 8-3. 


FREE 100 Different Worldwide with 


Approvals. Van Scott. P.O.B. 16562. 


Memphis. Tennessee 38116. 


50 DIFFERENT Canada, 10c with ap- 


provals. Oroszky. P.O. Box 1. Sarnia, 


Ontario, Canada. 


“INVERTED Error'"—Dag Hammar- 
skjold. 10c with approvals. Belmont 
Stamps, Washington, D.C. 20015 


WORLD stamps 2c each. Write for 


approvals today. Continental. Box 


9384-P. North Hollywood. Calif. 91609. 


LOOK! Fantastic introductory offer. 
107 different stamps. space. flowers. 
sports. paintings, etc. A $3.00 value all 
for 10c with approvals. Buy any or none. 
Cancel any time. Continental. Box 
9413-P. North Hollywood, Calif. 91609. 

FREE, Mint Worldwide Packet. Ap- 
provals. Hildebrand, Box 5645. Redwood 
City. California 94063. 
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FREE duplicate exchange—2c approv- 
als. Belden, Box 4175c. Dearborn, Mich- 
igan 48126. 


FREE! Fine old U.S. Stamps with 
request for quality U.S. Approvals. 
Lilbro. Box A, Old Bethpage. М.Ү. 11804 

FREE! Big Bargain Catalog— New Edi- 
tion listing thousands of bargains in- 
cluding U.S, & B. N. A. stamps, packets. 
albums, accessories and supplies. Also. 
fine stamps from our approval service 
Which you may return without pur- 
chases and cancel service at anv time. 
Jamestown Stamp, Dept. E13PS. James- 
town. New York 14701. 


50 DIFFERENT U.8. Commemoratives 
25c. Fine U.S. Approvals Accompany. 
Craig Stamps, Box 425P, Bellmore, New 
York 11710. 


FOREIGN Approvals! Gigantic values! 
Jc each. ABC, Dept. 3302A, Box 6000, 
San Francisco 94101. 


ONE Cent a Stamp-write for jumbo 
books of foreign stamps mounted in 
Scott order at 1с each stamp. Bullot 
Philatelics, 6815 Bay Parkway. Brook- 
lvn, New York 11204. 


"AFRICA." 25 beauties, 10c. Approv- 
als. Gorliz, Box 28765CS. Memphis, Ten- 
nessee 38128. 


50 YEARS Old, fifteen different Unit- 
ed States, over fifty years old—10c with 
approvals. Jaxon, Box 145. Brooklyn, 
New York 11230. 


ABSOLUTELY Free United States 
Mint Souvenir Sheet When Requesting 
United States Approvals. K&B, Box 70, 
Brooklyn, N.Y. 11223. 


225 STAMPS FOR ONLY 10c! Alr- 
mails, Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance, cancel 
service anytime. MYSTIC STAMP CO., 
Camden 55. New York 13316. 


80 DIFFERENT U.S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. 
Only 25c. Approvals included. Willett 
Co., Box 338-Y, Yorktown Heights, New 
York 10598. 


110 BRITISH Empire. 25c with beauti- 
ful worldwide pictorial approvals, bonus 
plan. Pope (PS-1). Box 3302, Ponce. 
Puerto Rico 00731. 


NUDES! Ten Different: 20c. Approvals. 
Stamp Farm, 2550, Oxford. Wis. 53952. 


WOW! 110 АП different Germany 10c. 
Commemoratives, Airmails. High Values. 
Big catalog, bargain lists. Also fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time. Jamestown 
Stamp, Dept. A13PS, Jamestown, New 
York 14701. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union. San Fran- 
cisco 84123. 


U.S. BARGAIN; 60 different 10c with 
beautiful world-wide approvals. Stamp 
Center. Kennebunk, Maine 04043. 


2,000 DIFFERENT! Amazing new 

plan builds your collection systematical- 

Country by Country, Only 50c weekly. 
Ware. Monroe 70, Connecticut 06468. 


1000 PRE-1939 USA, contains dues, 
revenues, commemoratives, presidentials, 
high values, older issues, etc, 


00; 0 $5.00 No approvals. Mevers, 
5321 Fleming, Richmond, Calif. 84804. 


RUSSIA 25 pictorials 10c. Approvals. 
J. Nutt. Box 357. Penn Yan 1, New 
York 14527. 


100 CANADA 25c. Excellent value. Ap- 
provals. Continental. Georgetown, On- 
tario. Canada. 


LIQUIDATING Tremendous Accumu- 
lation. Collections, Lots, Miscellaneous. 
Lists Free. Alatalo, Maynard, Massachu- 
setts 01754. 


EARN $60.00 Daily From Stamps! In- 
formation Free. Bureau 355, 2 Deepdale, 
Great Neck, New York 11021, 


EUROPEAN mint. international favor- 
ites, lists free. Faville, Box 4164, Madi- 
son, Wisconsin 53711. 


130 WORLDWIDE Stamps 10c with 
approvals. The LaDows. 631 N.W, "1st 
Avenue, Hollywood, Florida 33024. 


lc APPROVALS. Write for selection. 
Harold Streff, Route 3. Fort Dodge, 
Iowa 50501. 


CAPTIVATING ANIMAL STAMPS 

COLLECTION Of All Different With 
Approvals And Bonus Offers 10с. Wentz, 
Box 24385, Newark, New Jersey 07114. 


50 DIFFERENT Argentina—l0c. Ap- 
provals. Gobestamps, Box 402, Bidde- 
ford, Maine 04005. 


307 DIFFERENT triangles, 
topicals, etc. Worth near $8.00 
25c, Bargain approvals. Jayto Stamps. 
Box 177-W, East Syracuse, М.Ү. 13057. 


WORLDWIDE COLLECTION. 2000 
Different $7.00. Larbig, Box 2617, Lake- 
wood, Ohio 44107. 


ABSOLUTELY FREE AUSTRALIAN 
collection, when requesting approvals. 
Low prices, Tom & Jerry. Box 27946P5, 
Los Angeles, California 90027, 


CHINA DOVES, 10с With Approvals. 
Lawrence, Box 7511S, Baltimore, Mary- 
land 21207. 
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FREE!!! Beautiful Stamps. Gold. Sil- 
ver, others. Approvals. Delor, 21127 Fleet- 
wood, Harper Woods, Michigan 48225. 


BRITISH Bonanza! 107 exciting Co- 
lonials, magnificent commemoratives 25c. 
Approvals. Castle, Box 15PS1, Flushing, 
New York 11352. 


From Tonga, Bhutan Steel Foil, Apollo 
Moon Landing, Dominica Animal, Virgin 
Islands Pirate, Cook Islands Christmas 
Painting plus 100 others! Only TOg when 


re‘iiesting 
desired, 
any time. 
DOUGLAS COOK, Dept, PS.8 
Las Vegas, Nevada B9112 


approvals, Select only those 
return balance, Cancel service 


54 RADIO, TELEVISION, 


HAM EQUIPMENT 


HEAR POLICE. FIRE 
Catalogs show receivers: exclusive di- 
rectories of "confidential" channels. 
Send 8c stamp. Communications, Box 
56PS. Commack. New York 11725 


MONTHLY Picture Catalog of Indus- 
trial and Government Surplus Electron- 
ics. Startronics, Box 17127, Portland, 
Oregon 97217. 


Dispatchers 


CANADIAN Electronics Surplus Cata- 
log. 120 Pages, $1. Etco. Dept. PS, Box 
741, Montreal. 


36c TUBES. Radio & TV! Free Color 
Catalog. Cornell. 42178, University, San 
Diego. California 82105. 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. 
Meshna. Nahant, Massachusetts 01908. 


HEADHUGGER | RADIO 


LI«gntwelght, Padded Head- 
set Radios Provide Pri- 
vate, Portable Listening 
Pleasure, Two 214," Speak- 
ers (not stereo), 9V batt. 
incl. MODELS: AM $19.95, 
FM ino AM) $29.95, 4 
$1.35 shpg. ches. ГЇЇ. res. 
айй 5°, sales tar. Send 
check or M.O. to: 
PROBE PRODUCTS 
9205 So. Dobson 
Бари Hi. 60619 


LINEAR AMPLIFIERS: 10 Meters. 
"Hawk" = 25 watts - $59.95; “‘Raider" 
= 100 watts - $149.95; '"Maverick-250'' - 
250 watts - $244.95. AM.SSB. 12 volt 
mobile amplifiers - "'Scorpion'" - 50 
watts . $99.95: “Bandit II'" - 100 watts 
= $169.95; new ''Falcon-400'' - 400 watts 
-$314.95. 20-35 megacycles. (Illegal Class 
D II meters.) Dealer inquiries invited. 
D&A Manufacturing Company. 1217 
Avenue С. Scottsbluff, Neb. 69361, 


55 HI-Fi, STEREO, 
ELECTRONICS 


FREE Catalog—Electronic kits—ampli- 
fiers—preampliflers—psychedelic strobes 
—SCA  Adaptors—color organs—digital 
instruments — guitar amplifiers. Free 
Subscription, SWTPC. Box P532040, San 
Antonio, Texas 18284. 


SLEEP-LEARNING KITS — endless 
tapes. timers. complete outfits. Catalog 
free. SLE A, Box 24-SB, Olympia. Wash- 
ington 98501. 


LOUDSPEAKERS-5", cloth suspen- 
sion, & ohms, 20 watts peak, 10 ounce 
magnet. Professional quality sound for 
enclosures. built-ins, auto-stereo. Bose 
901 replacements, $6.98 postpaid, Aura- 
tone, Box 580-B. Del Mar, Calif. 82014. 


56 PHONOGRAPH 
RECORDS, TAPES 


MEMOREX-—Audio and Video record- 
ing tape. BSC Inc.. Box 1181РЕ, Melrose 
Park. Illinois 60161. 


FREE Catalogues, 2000 hard to find 


unusual records. Rose's, 128 Breckin- 
ridge, Louisville, Kentucky 40207, 


GOSPEL, Polka Albums—Tapes, Titles, 
Artists List for Stamp. ''Dahle'". Box 
11067-PSB. Omaha, Nebraska 68111. 


EVERYTHING ON OPEN REEL! 
Thousands of prerecorded classical/pop- 
ular tapes. Latest releases, Discounts. 
Complete new 96-page catalogue $1. 
Barclay-Crocker, Room 333H, 11 Stone 
Street, New York City 10004, 


OLD Radio Programs. Catalog $1.00 
(Refundable). Radio Vault, Box 9032P5, 
Wyoming, Michigan 49509. 


STEREO eight track tapes buy at 
wholesale prices. Send $1.00 for cata- 
log. Sound Enterprise. Post Office Box 
381 Baychester Station, Bronx, New 
York 10469. 


FREE Monthly Tape and Record Bar- 
gain List. man, Box 16083, Phila- 
delphia, Pennsylvania 18114. 


STEREO Eight Track Tapes 95c. Tape 
Players $22.00. Blanks 40c. Wholesale- 

Retail Alea Enterprises, 826 Kensing- 
ton, Los Angeles, California 90026. 


57 MUSICAL 
INSTRUMENTS 
GUITAR MAKING Books. Imported 
Woods, Supplies, Accessories. Catalog 


29Cc. Gultar Center, Box 15444, Tulsa, 


Oklahoma T4115 


NEW FREE CATALOG! Musical In- 
struments, Accessories. Instruction 
Books. Marina Music. Box 718-A, Marina 
Del Rey, California 90291. 


WHOLESALE! Professional Guitars. 
PA Systems. Altec Speakers, 240W RMS 
Amplifiers. Free Catalog. Carvin, Escon- 
dido. California 92026. 


REBUILD A Player Piano! Details 
from Vestal Press, Vestal 8. N.Y. 13850. 


ELECTRIFY Player Pianos, Pump Or- 
gans quickly. inexpensively with Lee Si- 
lent Suction units. Write Lee Music, 
525A Venezia Ave., Venice, Calif. 90291. 


WHOLESALE. Musical Instruments. 
Accessories. Allled, 573 Route 17, Para- 
mus, New Jersey 07652. 


LEARN TO READ MUSIC IN. NS 
EVENING! FREE DETAILS. 
ANTHONY CAPPELONI. 130 MELOY 
ROAD. WEST HAVEN, CONN. 06516. 


FREE CATALOG, 30% DISCOUNT 
Best Names In Musical Instruments. 
Dial For Music. Inc., North Main 
Street, Spring Valley. New York 10977. 


ACCORDIONS And Ampliflers! New - 
Used. Cordovox, Excelsior - Top Makes! 
Save to 50°. Direct factory dealer. 
Terms. Trades accepted. 5 day home 
trial. Free catalog Discount prices. 
Write: Accordions Unlimited, Dept. P, 
3147 North Luna, Chicago 60641. 


30°; DISCOUNT. Name Brand Musi- 
cal Instruments. Free Catalog. Freeport 
UR 455C, Route 110, Melville, М.Ү. 


LEARN Banjo-5-string Bluegrass. No 
music. Makes learning easy. Free de- 
tails. Blaylock, Box 25-D, Marietta, 
Georgia 30060. 


VIOLIN and Gultar makers—send for 
latest Free Catalogue of woods—acces- 
sories. International Violin PS1, 414 East 
Baltimore St., Baltimore, Md. 21202. 


30°; + DISCOUNTS. Name Brand In- 
struments Free Catalog. Continental 
Music, P.O. Box 3001, Dept. A., Garden 
City. New York 11530. 


58 SONG WRITERS 


POEMS and Lyrics of religious, rev- 
erent. inspired nature wanted for im- 
mediate recording. We are only interest- 
ed in songs of hope, God's love, the 
comfort of His words and wisdom, Ca- 
thedral Recording. P.O. Box 78PS, North 
Wevmouth. Massachusetts 02191. 


SONGS. Poems Wanted! Accepted 
songs published, recorded at our ex- 
pense! Talent 17-PS Longwood Road, 
Quincy. Massachusetts 02169. 


RECORDS Made. Publishing Contract 
Guaranteed on accepted songs, poems. 
to Talent Searchers of Hollywood, 6311V 
Yucca. Hollywood. California 90028. 


PUBLISHING Contract Guaranteed on 
selected songs and poems. Free evalua- 
tion. Hollywood Songwriters’, 6253 Holly- 
wood, 1117-P, Hollywood. Calif. 90028. 


MUSIC Knowledge, Piano Tuning New 
Excel Method, Thirty Minute Illustrated 
Lessons, Note Reading. Piano Playing 
Two Hands. One Guitar Sounds Like 
Two, Chords, Composing, Publishing. 
Copvrights. Let Vision Become a Reality. 
Send $7.95. A, L. С. Music Publishing. 
4025 St. Martin, Cincinnati, Ohio 45211. 


FREE Song Selling Information, Peer- 
less Publications. Box 193P. Bloomfield, 
Connecticut 06002. 


POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32, New York 10001. 


SONGWRITERS. Subscription three 
dollars. Song Request Magazine, Mount 
Morris, Michigan 48458. 


POEMS wanted for songs, Nashville 
Music Productions, Box 40001-M, Nash- 
ville, Tennessee 37204. 


POEMS, songs wanted for hit record. 
ing, guaranteed publishing, radio re- 
lease. America's most popular new talent 


studio. Broadway Music Productions, 
еа Bee Ridge, Sarasota, Florida 


SONGWRITERS. Gain instant recog- 
nition of your work. Have your song pro- 
fessionally typed and submit a perfect 
manuscript. tails free. Professional 
Business Service, Box 86, Brookfield, 
Connecticut 06804. 


WHY HIDE YOUR TALENT? Send 
Your Songs, Poems For FREE Examina- 
tion. Possible Recording/Publishing. 50- 
50 Agreement, Betty's Music Makers, 
1417P Park Bldg.. Pittsburgh. Pa. 15222. 


59 IMPORT - EXPORT 


ORIGINAL Oil Paintings 16x20" $72 
Dozen, Max McDaniel, Claymont, Dela- 
Ware 19704. 


60 BUSINESS 
OPPORTUNITIES 


FANTASTIC PROFITS!! Import Out- 
standing Quality Jewelry, Gifts, Sell di- 
rect, wholesale. Dropshipments available. 
18 Popular Samples (Typical Retail 
Value—$30.00) just $5.00 Seamail; $7.00 
Airmail. Remit US Postal. Bank Money 
Order. Satisfaction Guaranteed, Catalog 
1,000 + items included. Without order, 
$1.00. Taiwan Variety, Box 24-29PS1A,. 
Taipei. Formosa. 


BUMPER Sticker Printer Kit puts you 
into bumper sticker and T-shirt print- 
ing business fast! Great at swap meets. 
churches, organizations and for anyone 
who wants to say their own thing. No 
stencils to cut. easy to operate, Enough 
materials to earn $200! Write: Bumper 
Sticker Printer. Dept. 41. Box 234, Tor- 
rance, California 90501. 


CANDLECRAFT, Todav's Big Profit 
making home-hobby business! Extremely 
low cost Club Membership helps you 
start your own big-proflt business by 
giving you complete self-study course. 
advice and guidance of world's top ex- 
perts. Includes exclusive Mold-of-the- 
Month, Kit of Supplies & authoritative 
monthly Newsletter. Find out how hun- 
dreds of members have achieved success! 
Free details. Write: Candle Institute, 
Dept. С-73. 1600 Cabrillo Avenue, Tor- 
rance, California 90501. 


HOW And Where To Get Capital. Get 
loans. grants. cash, $500 to $2 million. 
Free information, Capital-3, Kerrville. 
Texas 78028. 


$2.000 MONTHLY IN NEW BUSINESS. 
Р.І, CROPANESE, 49 ASHLEY ROAD 
HOLYORE MASSACHUSETTS 01040. 


55555 MACHINE! New. Easily built. 
cheap. REPRODUCES. CARVES, EN- 
GRAVES! Economy Enterprises, Бох 
23A, Highland, Maryland 20777. 


WHOLESALE Business! Start NOW! 


Huge discounts.  "''Prestige'" catalog 
stimulates sales. No gimmicks! Rush 
$2.00—41Refundable)—Today ! Evgifts, 


Box 262-C1. Bronx, 10462. 


JOIN THE PROFESSIONALS. Profit- 
able Gift Catalog Distributorship. Gift- 
fair, 1430-50 Wells, Milwaukee, Wiscon- 
sin 53233. 


HERBALISM! The home gold mine! 
Free lesson, Herbalism Institute-A. 1339 
Remuda, Glendora. California 91740. 


HOW and where to get capital, $5000 + 
possible in one day. Free details. JPA, 
Box 101-DA, Park Ridge. N.J. 07656. 


$25.00 HUNDRED stuffing envelopes. 
Immediate earnings. Beginner's Kit. 
$1.00 (refundable), Leweard, D392P&s 


Brea, California 92621. 


MAILORDER—In search of New prod- 
ucts? Subscribe Today! (1 year $6.00). 
Mailorder Promotions, 107 Upper Ferry, 
Trenton, New Jersey 08628. 


INSTALL Burglar Alarm Systems. Big 
profit home business. Beginners start 
spart time. without mechanical experi- 
ence or costly equipment. Free starter 
Plan. Nasco. Dept. G2691, Woodland 
Hills, California 01364. 


311 PAST, easy ways to make money! 


Free! Rush name. address, zip. Perry. 
13263E. Ventura Blvd.. Studio City. 
California 81604. 


OPERATE your own Charm and Mod- 
eling business by mail. Everything fur- 
nished, Write: Royce 14603 Dorchester, 
Dept. HM-13, Dolton, Illinois 60419 


SELL Popular Genuine Jade Silver 
Framed Cross. 15/16" High. Sells for 
$18.00. Sample only $5.00. With 21" 
Sterling Silver Chain, diu. Dozen/ 
chain $47.00. Airmailed. US Money Or- 
ders Accepted. Satisfaction Guaranteed. 
Catalog 1,000+ Fantastic Bargains in- 
cluded. Taiwan Variety, Box 24-29PS1C, 
Taipei. Formosa. 


BOOKS Buy Wholesale, Comic Books 
21/2c. Mailorder Books. 8c, Paperbacks 
20c, Free Details World Gift Shop- 
4125 66th Street No., St. Petersburg. 
Florida 33708. 


BECOME ''Mortgage Broker." Lucra- 
tive! Capital Sources, Box 99D, Uleta, 
Florida 33184. 


THIS Offer Expires When You Do!!! 
Detalls—Pittari's, 63-17 74 Street, 
Queens 11379. А 


МАКЕ Year's Income in 8 weeks 
Camping, No selling, Capital or Land 
necessary, Write Edru's, Route 5, Box 
5733, Gig Harbor, Washington 98335. 


ADDRESSERS And Mailers Needed. 
Details 10c. Lindbloom Sales, 3436 Peter- 
son, Chicago, Illinois 60859. 
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VENDING Machine. No selling. Routes 
earn amazing profits. Big catalogue 
Free, Parkway Corporation, 3715PSB 
Ensor Street, Baltimore, Md. 21202. 


MORTGAGE Brokers earn big com- 
missions. Let us tell you how. Write for 
free information. United, Box 6284-0 
Marietta. Georgia 30080. 


MAILORDER Millionaire helps be- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive (1Bl). 
333 North Michigan, Chicago 60601. 


CO-PUBLISH “Timely Tips" a mail- 
order man's magazine, Diane Gargas. 
4719 Kennedy Ave., East Chicago. In- 
diana 46312. 


PIANO Tuning Learned quickly at 
home! Tremendous field! Musical knowl- 
edge unnecessary, GI Approved. Infor- 
mation free. Empire School. Box 327. 
Miami. Florida 33145. 


EARN $2.000 Monthly, Amazing. In- 
teresting Businesses. Write: Mycohouse. 
7108С Н Hillsboro, Houston, Texas 71020. 


MAIL order distributorships available 
for $150 investment. Free brochure. 
Dept. 105. Audit Controls, 28 Brookside 
Avenue. Fair Lawn, New Jersey 07410. 


$200.00 SPARE Time earnings with 
your Tablesaw. Write: Workshop Four. 
3800 Harney. Vancouver. Wash. 98660. 


EARN $60.00 Daily Manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send Stamped-addressed en- 
velope. American. Excelsior Springs, 
Missouri 64024. 


NEW MAILORDER IMPORT!! Drop- 
shipped. Showcase, 107 Upper Ferry. 
Trenton, New Jersey 08628. 


HOLLYWOOD  Cementcraft: Offers 
Highly Profiitable Home Business. Ex- 
perience unnecessary. Unlimited Unique 
Pottery Designs. Easily Made Without 
Moulds. Bird-baths. Fountains, Wish- 
ing Wells. Waterfalls, etc. Chemical 
Coloring Formula Marble-glasing. Free 
illustrated Brochure. Concrete Facts, 602 
Athens Street, Altadena. Calif. 91001. 


TURN spare time into extra cash home 
business. Others make money for you. 
Free Report. Morgan, Dept. G2691, 6100 
Variel. Woodland Hills. California 91364. 


EYEPOPPING profits simply mailing 
information. Vendall, 3825 Elcajon Blvd.. 
San Diego. California 92105. 


400-- WORLD class athletes. pro Я 
coaches, teams among Sportabs 1000's of 
customers, Unique multivitamin super- 
charged with 200 I.U. vitamin E. Send 
for amazing athletic performance study 
Iree sample, information. Sportabs Inter- 
national, P.O. Box 3192. Dept. A-17, Van 
Nuys. California 91407. 


OPPORTUNITY knocks once... . In- 
vite it! ! ! ! Thor, Box 1692-Е, PDR. 
Station. New York 10022. 

"HOW I Made $1.000.000.00 In Mail- 
order!" Rush stamped envelope! Alvin 
Whitmire, PS-1. Clinton. South Caro- 
lina 29335. 


MAILORDER Treasure Hooks. Free 
brochures. Amerasian. Box TISZA, La 
Canada, California 91011. 


CLIP Newspaper items. To $10.00 each. 
JT free. Foster, 272-P1l. Brooklyn 


INSTANT HOME BUSINESS 
INSTANT Home Business, Make 300% 
on Hundreds of Gift Items. Novelties, 
Toys. $1.00 (Refundable First Order! 
Brings Giant Catalog. Wholesale Price 
List. Roja Co.. 914 Miltonia, Linden. 
New Jersey 07036. 


MAKE durable building plastic easily. 
Waterproof, Fireproof. Economical, Bays 
Laboratory. Cedaredge, Colorado 81413. 
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BOOKKEEPING Service Operators 
needed everywhere. $10.00 per hour pos- 
sible. We train. Details free. Universal 
Bookkeeping. Box  864P, Springfield, 
Missouri 65801. 


56555 MONEY in Mail Order! Different 
approach ASSURES success. Free de- 
tails. Graham, PS-173, 6150 Deep Hole 
Lane, Redding. California 96001. 


NATIONALLY ENOWN MANUFAC- 
TURER. 1972 SALES $357.000.000, OF- 
FERS YOU Your Chance to be in your 
own business. Highly Profitable, Suc. 
cessful Mobile Auto Parts Distribution— 
152 Now Operating Coast To Coast. Val- 
ley Forge Products, Division Avnet Inc.. 
pp ts T, Box 86. Inwood. New York 


$20,000 TO $50.000 per year very pos- 
sible with your own business. Let me 
show you how it can be done. Send $3.00 
for complete information. Write: Able. 
Box 3068, Scottsdale, Arizona 85257. 


MAILORDER Catalogs. Your Name 
Imprinted, Merchandise Drop-Shipped. 
Details 25c. AM Sales, 32-28 100th. East 
Elmhurst, New York 11369. 


START your own Mailorder Business! 
Part. full time. Fascinating. profitable. 
Free details! Avronco, 9315 Avenue "А", 
Brocklyn,. New York 11236. 


164 | POPULAR SCIENCE 


WHOLESALE catalog $1.50 (refund. 
able), 1001 specialty items, 50'- profit. 
oodman's, Box 30008, Cleveland, Ohio 


44130. 


IMPORTING - Fantastically Profita- 
ble Home Business. Free Information. 
Harper. Box 91032P. Cleveland 44101. 


COMPUTER PRINTED MAILING LA- 
BELS. Delivery guarantee. Free price 
list. International Data Systems. Inc.. 
Box 3001. Airport Mail Facility. Miami, 
Florida 33159. 


EARN $10 hour. High profit toys. nov- 
elties catalog, $1.00 refundable. LM. 
301. E4201 Twelfth Avenue, 


Spokane, 


Washington 99202. 


52.000 - $10.000 YEARLY, part - full 
time guaranteed. Details $1.00 refund- 
able. Rebel Hil] Farm. Н 1. Box 346, 
Nineveh. Indiana 46184. 


YOUR OWN WHOLESALE  BUSI- 
NESS! 1.000 product catalog kit, details. 
$3.00. Rosenberg. Dept. F107. 6162 Peter- 
son. Woodland Hills. ¢ California 91364, 


I DOUBLED My Inc Income Part Time! 
You Can Too! Details 24c (Stamps). 
Venture. Box C-22, Kensington. Connec- 
ticut 06037. 
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FREE Millionaire Book, 990 Success- 


ful. Little One-Man Businesses. Work 


home! SBI-3, Kerrville, Texas 18028. 
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MAILORDER LAWS & REGULATIONS 

IGNORANCE I5 NO EXCUSE— You 
Must Enow The Facts! Details Free. 
TCR Legal Enquiries. Box 7187p. Linden- 
hurst. New York 11757. 


£60.00 DAY. Manufacturing concrete 


posts. Blocks. Mold Equipment Catalog 
$1.00 refundable. Garlane, Route One. 


Box 95. Rapid City. South Dakota 57701. 


STUFF Envelopes. Make 25c each. No 
addressing or Postage necessary. Details 
$1.00. Davan. Box TT. Middle Island. 
New York 11953. 


MANY New Plans. Details free. Home- 


craft, 2350 W475. Denver, Colorado 
90211. 
CLIP Newspaper items  $1.00-$5.00 


each. Details free, Walter, Box 1360-584, 
Erie, Pennsylvania. 


START Big-Pay Business at home in 
spare time. No experience needed to 
operate little tabletop machine for 
bronzing baby shoes. Make $7.95 profit 
on every pair. Full particulars free! 
Send postcard to: Mason. Room MC-3- 
CC, 1512 Jarvis, Chicago, Illinois 60626. 


900°; PROFIT in Magnetic Signs. 
Candle Molds. Packaging plus 10005 of 
Plastic items, Free details. NPC, Dept. 
ЗІЗ. 4200 Panamint, Los Angeles. Cali- 
fornia 80065. 


PROFITS At Home In Plastics! Pro- 
cess makes 3-D products, Resin-Candle 
Molds. Plaques, Signs and Packaging. 
Free details. NPC, Dept. ATO, 41440 
Eagle Rock Bivd.. Los Angeles, Cali- 
fornia 90065. 


PORTABLE Sandblaster $29.95. Dis- 
tributor Wanted. Free brochure. Inka, 
Box 66573C, Houston. Texas 77006. 


FREE Literature—Make Big Money 
Raising Fishworms and Crickets: Carter 
Farm. Plains, Georgia 31780. 


MAIL Baby Catalogs imprinted with 
i address to New Mothers for Big 
rofits! Details 25c. Volz-PS, Ypsilanti. 
Michigan 48187. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B. Holland, Michigan 49423. 


BUILD Custom Cases at home for 
profit. Get orders by mail We supply 
materials, instruction—everything. Free 
Home Business Details. CSCC, 6075 
CSW De Soto Avenue, Woodland Hills, 
California 91364. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices. Closeouts, bank- 
rupts. Dropship merchandise. Automo- 
biles. Worldwide Imports. Hongkong 
clothes. Free details. International Buy- 
ers, Box 16386-PS5, Portland, Ore. 97233. 

SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free report “Make Money By 
Mail'' Discloses tree advertising. profit- 
able products. Mailco, Dept. GC681. 
Woodland Hills. California 91364. 


IMPORT-Export opportunity. profit- 
able worldwide mailorder business from 
home. Without capital: or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free report. 
Mellinger, Dept. G2691, Woodland ills, 
California 81364. 


$100.00 WEEKLY spare room. Raise 
redworms Odorless Soilless way. Charles 
Morgan. Box 116-C, Bushnell, la. 33513. 


EXTRA Money! Bell Personalized 
Metal Social Security Plates. Sales Kit 
Free! Myers, 928PS Crescenthill, Nash- 
ville, Tennessee 37208. 


EARN Money raising fishworms for 
us. Write: Oakhaven-43, Cedar Hill. 
Texas 75104. 


I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey. Box 318F, 
Ypsilanti. Michigan 48197. 


VENDING Machine Catalog. Rake. 
523 PS Spring Garden, Phila., Pa. 19123. 


MAKE 2 to 3 times your cost whole- 
saling 1001 products. Gifts, Mail Order 
Specialties. Toys. Novelties. Carded 
Merchandise ... Guaranteed lowest be- 
low wholesale prices. Free home busi- 
ness details. SMC. 6061-SSY DeSoto 
Avenue, Woodland Hills, Calif. 91364. 


SELL Books by Mail. Complete Dealer 
Setup - 25c. Midwest Mail Sales. Box 
44R2PS, Shawano, Wisconsin 54166. 


MAKE $46 From Square Foot Pily- 
wood; Jigsaw or Bandsaw necessary. 
Free Details. Wooderd. Bridgewater. 
Massachusetts 02324. 

MAKE Magnetic signs. Machineless 
method. Profits enormous. Write 
R1BA49APS, Bardstown, Kentucky 40004. 


$70 TO $200 Weekly-Home. Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax. Box 
347410, Los Angeles. California 90034. 


FREE Secret Book ‘2042 Unique. 
Proven Enterprises." Tiny Businesses 
but Huge Profits! How Little Fellows 
beat inflation with fabulous “Little 
Enowns.'" Work home!  Haylings-85, 
Carlsbad, California 982008. 


NEW Business can make you $1,500 
monthly. Robinson Enterprises, Box 38. 
Augusta, Georgia 30801. 


ONLY $39.00 starts proven successful 
mailorder business selling books. (Drop- 
ship method) Sample imprint circulars 
free. Neil Н. Tasker. Shamokin. Penn- 
sylvania 17872. 


FREE Collection Agency Details!! 


$1000.00 Monthly Possible. Master. 
Drawer 77008B. Atlanta, Georgia 30309. 
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EARN $2000 MONTHLY in AMAZING 
Interesting Businesses. Details. Moon 
Enterprises, 7501 Springbok Road. Ches- 
terfleld, Virginia 23832. 


HOW To Raise $100.00 To $1.000,000.00! 
Drawer TIO0SPS, Atlanta, Georgia 30309. 


FREE booklet ''How to Successfully 
Sell by Mail", C. Mertz, 3123 Harvard, 
Granite City. Illinois 62040. 


SELL  Books'!! Complete Mailorder 
Plan. Vikari's, Box 1312P52, Salt Lake 
City. Utah B4110. 


MAKE Big Money By Mail Order. Your 
Own Business. Free Details. Unique. Box 
6094 H. Duluth 55806. 


RUBBER Stamp Business, Starting 
Outfits. Free Manufacturing Catalog. 
Northwest Stamp, Box 16417-PS1, Port- 
land, Oregon 97233. 


PIANO Tuning instructions with tools. 
only $22.50. Information free. Stamm, 
907 Washington, Oregon. Ilinois 61061. 


FREE Book ‘999 Successful, 
known Businesses." Work Home! 
outh-A1. 
11204. 


Plym- 
Box EK, Brooklyn, New York 


BE READY In a Few Weeks to Make 
Up to $10 in an Hour. spare time. at 
home. We show you secrets of Invisible 
Rewenaving/Reknitting. Make holes, cuts 
erra d from any fabric. even knits. 
Details Mailed Free. Simple Home Study 
Fecit Fabricon. 2003 Montrose. Chicago 


MAILORDER: How To Prepare your 
own catalog for pennies! Free Catalog! 
Obie-Al, Brooklyn. New York 11218. 


DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full Part Time; Ex- 
perience  Unnecessary; Free Details; 
Roberts Company, 1741 Circle Road. 
Baltimore. Maryland 21204. 
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INSTANT Mailorder!! Complete. Prof- 
itable. Proven, Starter Kit 25c. KS Pro- 
motions, 8156A5, Milwaukee, Wisconsin 


$1.000 - $10.000 - $25.000 AND more 
available in venture capital to start vour 
own business. Details 52.00. National 
Investment. Вох 7212PD. Chicago 60680. 


MILLIONAIRE MONEY - SECRETS! 
Remove Debts, Raise Money. AAA Cred- 
it, Lifetime Income, Free Advisors. Box 
616. Beverly Hills, California 90213. 
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START Your Own Correspondence 
School—United Career Schools. 5820 Im- 
perial, South Gate, California 90280. 


MAILORDER . 1973 . New Products! 
Profitable products & promotions. Be- 
ginning or Established mailorder opera- 
tor. Stock or Dropship. Subscription {1 
year $6.00) Mailorder Promotions, 107 
Upper Ferry. Trenton. New Jersey 08628. 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. Mational Tax 
Training School, Monsey, 1HD, N.Y. 10952. 


HIGHLY | 
PROFITABLE ONE-MAN 


ELECTRONIC FACTORY 


Invesment unnecessary, knowledge not re- 
sales handled by professionals. 


quired, 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-DPSA, Box 
248, Walnut Creek, CA 94597. 


61 МОМЕҮМАКІМС 
OPPORTUNITIES 


SCIENTIFIC Massage: Big earnings. 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free А 
log Write: Anderson School, Dept. 
Princeton. Illinois 61356. 


WE BUY NEWSPAPER CLIPPINGS of 
Wedding Announcements for 50c each. 
Details $1.00. Clippings. Box 3146DD, 
Odessa, Texas 79760. 

MAKE extra money mailing circulars 
for mailorder firms. Details 30c with 
stamped, self- addressed envelope. Davis- 
Al. 3406 Dell Road, Jeffersontown, Ken- 
tucky 40299. 


SPARE Time cash, Sell Famous Han- 
over shoes. Actual samples and sales kit 
Free, No experience needed, No age lim- 
it. Lowest prices for highest quality 
makes seling easy. Every man a pros- 
pect. Big daily commissions. For full 
details, write Hanover Shoe. 973 Car- 
lisle, Hanover, Pennsylvania 17331. 
$1.00 LIST you with 1000 Importers. 
Jobbers more mailings year. Dixmail. 
King. North Carolina 27021. 


$25.000-550.000 IN Upholstery. Huge 
demand. Simple step by step instruc- 
tions, setup. financing, suppliers, future 
moneymaking bulletins. $15.00. JavEa 
Research. Box 507. Waynesboro. Penn- 
svlvania 17268. 


PENNY STOCES have profit potential. 
Free information. Analyst-PS, Box 214. 
Eedondo Beach. Calif. 90277. 


LEARN to travel, free; abroad; Get 
paid for it! Make money; with camera' 
$3.00 - Palmer, P.O. Box 1244PS, Phenix 
City. Alabama 36867. 


$125.00 WEEELY correcting pupils’ 
lessons! Samples, $1.00! Castle's. 50TPL 
Fifth. New York 10017. 


MAKE $40 day in back yard with new 
outdoor sport, Write: Recreation-B, 403 
First Avenue North, Jamestown. North 
Dakota 58401. 


$200 CASH daily in your mailbox. Prov. 
en mailorder method for beginners. Free 
details, Pen's Mailorder, Dept, 21. Box 
457, Blaine. Washington 98230. 


LEARN the secrets of repairing junk 
batteries. “‘Fabulous Profits" at home. 
Battery Shop. Box 820. La Quinta. Cali- 
fornia 92253. 


HOME Addressing: $75.00 Thousand 
Profit, Information 50c. Rausch, Box H. 
Port Jefferson Station. New York 11776. 


CLIP newspaper items. To $10.00 each. 
TM free, Foster. 272-PC1, Brooklyn 


START TOUR OWN PROFITABLE 
WHOLESA USINESS, Gifts. Spe- 
cialties, ‘toys, 1000 others. Free details. 
МАШЫ s, Box 555B, Colton, California 


CLIP Newspaper Items  $1.00-$5.00 
cach. Complete copyrighted manual $1.00 
postpaid. Confidential Reports. Box 
14ТАН, Hanson, Massachusetts 02341. 


START small, highly profitable E 
tronic production in your basement. 
vestment. knowledge unnecessary. Post- 
card brings facts. Barta-PSE. Box 248. 
Walnut Creek, California 94597, 


BIG PROFITS!! Sell lifetime metal 
social security plates. Free sample & 
sales kit. Capitol, 4609 Bradley, Baton 
Rouge, Louisiana 70805, 


EARN Extra Income! Selling by mail! 
Free information, Tradin' ost. Box 


190NA, Flint. Texas "75782. 


HOMEWORKERS — Mailers Wanted! 
Free Information. Allen, 2418C Lori, 
Santa Ana, California 92706. 


200% PROFIT Selling Rings. Triple 
Money In 30 Days Or Money Back. Free 
Details. Anka, P.O. Box 8036-PS, Cran- 
ston. Rhode Island 02920. 
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$200.00 FROM sheet 1," Plywood 
(Scrap) Details 25c. Novelties, 610 So. 
24th. Elwood. Indiana 46036. 


ADDRESSERS and mailers needed! 
Free details! Splendid Opportunity. 
Delta. Box 24-0, Chalmette, Louisiana 
10043. 


ADDHRESSERS, Mailers. wanted. Ap- 
plication 25c. Кепесо, 1101 Worth, Dur- 
ham, North Carolina 27701. 

BIG money writing Jokes, Enormous 
demand. We show you how. Free Facts. 
Lane. Dept. G1$1. Pleasant Hill, Ohio 
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FREE 1973 100- -page Catalog waiting 
to bring you Big spare-time cash com- 
missions, Sell Advertising Book Matches. 
Every business a prospect . . . complete 
selling instructions furnished. Steady 
repeat business, Dept. PA-173. Superior 
Match Company, 7530 South Greenwood 
avenue. Chicago. Illinois 60619. 
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HOW To Earn At Home Addressing 
Envelopes. Rush 10c. Nozuye. PS, 60 
Massey, Toronto, Canada. 


FIX Typewriters from home. Repairs 
available. Easily learned. Athey, Taren- 
rum. Pennsylvania 15084. 

MAKE $1.00 Per Sale selling engraved 
metal Social Security plates. Free Sales 
Kit. Engravaplates, Box 10460-55. Jack- 
sonville. Florida $2207. 


_ HOW to Make Money Writing Short 
Paragraphs. Information Free, Barrett. 
Dept. C-86-S1, 6216 N. Clark, Chicago 
йай). 

WORLD'S Jeudi contest magazine, 
25c. Year— $4.00. Prizewinner, 1315 Cen- 
tral, St. Petersburg, Florida 33105. 


FREE. Learn dozens of easy ways to 
make money full or part time. Write for 
Free 5-month subscription. Salesman's 
Opportunity Magazine, Dept. 18-AM. 
1460 Hancock Center. Chicago 80611. 
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MAILERS  Wanted' Gross up to 
5500.00, mailing 1000 circulars. Details, 
250. SMY re 8. 9osPS, Newark, N. J. от 101. 


$1000 REWARD 
COMMONLY discarded items such as 
buttons, magazines, insulators, match- 
books, auto emblems wanted bv eccentric 
collecLors. Price catalogue AND buyers 
supplied $2. D.W, Olson. Box 5279. Eu- 
gene, Oregon 97405. 


FREE circular. low cost books. Health, 
wealth, happiness, personal problems 
solved. Write: Superior Gifts & Prod- 
ucts, 403 8th Rear-a, Orange, Тех. T7630. 


QUICK Money! Create Decorative 
Candles at home! Inexpensive ''Manu- 
facturing Manual.” Free Particulars! 
Kavcrafters, 28639 Barton, Garden City, 
Michigan 48135. 


NEW! Profits making wooden toys. 
Easy! Income. Gifts, Details free! Toys, 
421350 Castle, Midland, Mich, 48640, 


MARE MONEY, Clip Newspaper Items. 
Details Self-Addressed Stamped Enve- 
lope And 25c to: Victor. 25 Tara Lane, 
Montville, New Jersey 07045. 


$1000 MONTHLY possible Dog Groom- 
ing. Be your Own Boss, Work in Home. 
Free Details. Walter's, Dept. D-54, 
Waseca. Minnesota 56093. 


RUBBER Stamp Business, Free Manu- 
facturing Catalog. Starting. Outfits. 
Northwest Stamp, Box 16417-PS2, Fort- 
land, Oregon 97233. 
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МАКЕ MONEY AT HOME AS HIGH 
AS $150.00 PER WEEE Ок MORE 
MAILING OUR CIRCULARS. DETAILS 
25ê. CUR-JON MAILING SERVICE. 
BOX 523-P5, MAPLECKEST STATION. 
MAPLEWOOD. М.Ј. 07040. 


1000”; PROFIT Bronzing Shoes, Free 
Literature. Box C-4-PS, Coral Springs. 
Florida 33065. 


EARN A STEADY INCOME. 


SHARPEN 
CIRCULAR SAWS 


Professional circular 
saw sharpenersharp- | 
ens saws 5” to 60", 
rip, cross-cut, com- 
bination, dado, Easy 


to operate—accurate 
—fast—safe. Bevels 
45°, joints, gums. 
You can protit from this 
machine. 
Thousands of Circular 
saws need sharpening' 
every month. 


Write for details 
BURR MANUFACTURING CO. 


8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


INFORMATION On Anything. RIMIS 


62 EMPLOYMENT 
INFORMATION 


AUSTRALIA _.. Most Comprehensive 
Information , . . From Americans Now 
Living And Working In Australia... 
send For Brochure . , . Enclose $2.00 for 
Return Overseas Air Mail. _. Ausco In- 
quiry, Box 29, Burra, 5417 South. Aus- 
tralia. 


AUSTRALIA—NEW ZEALAND! FREE 
DETAILS! 50.000 Jobs! Paid Transpor- 
tation! 1973 Information and Forms. 


Send Age. Occupation.  Austco, Box 
3623FP X, Long Beach, California ' 90803. 

OVERSEAS EMPLOYMENT... Aus- 
tralia, Europe, South America. Asia! 


All occupations! $700-$3.000 monthly! 
Write: Employment International, Box 
29217-FA. Indianapolis, indiana 46229. 


AUSTRALIA!! FREE DETAILS!! Jobs 
Galore! Government Paid Transporta- 
tion. Send age, occupation. Write: As- 
sociated, Box 17-@134, Lafayette. Cali- 
fornia 94549. 


WORLD-WIDE... USA JOBS GA- 
LORE!!! Students, all occupations. En- 
joy Asia, Europe, Africa, South America, 

Miami, ‘San Francisco, $700.00 to $3, - 
500.00 monthly, Paid Overtime, Travel 
Allowance. FREE DETAILS!! Send age, 
occupation. Write: Global Employment. 
Box '706-C134, Orinda, California 94563. 


AUSTRALIA . . . FREE INFORMA- 
TION! Exciting employment opportuni- 
ties! Paid "Transportation! Australian 
Services, Box  28263FA, Indianapolis. 
Indiana 46229. 


OVERSEAS JOBS—NOW HIRING, 103 
Countries, All Occupations, High Pay. 
Free Transportation, Tax Benefits, Lat- 
est Computerized Reports — $2.00. 
TRANSWORLD. International Airport, 


Box 90802F. Los Angeles, Calif. 90008. 


FLORIDA Employment Opportunities! 
Disneyworld! Newspaper Classifieds! 
Booklet $1.00. Sunny, 2N Jamaica, 
Tampa, Florida 33614. 


63 SPECIAL SERVICES 


son Research Specialists. 72-25 
side Avenue, Woodside. 


66 AGENTS WANTED 


WILL you test new items in your 
home? Surprisingly big pay. Latest con- 
veniences for home car, Send no money, 
just your name, Kristee, 139, Akron, 
Ohio 44308. 


WANT TO MAKE UP TO $100 A 


WEEK spare time and get free shoes 
for life, too? No investmennt. Rush card 
for FREE details, Mason Shoes. К-912, 
Chippewa Falls. Wisconsin 54729. 


SELL Office Supplies—Machines—Fur- 


niture—Equipment. Oseco, 3505PS El- 


ston, Chicago 60618. 


MONEY opportunity representing old- 
est. largest manufacturer of magnetic 
signs. TRIMETRIC. 359 El Roblar. Ojai, 
California 93023. 


MAKE 5120 from 8 easy sales per day. 
Guaranteed item every motorist wants. 
Ionizer - B, 403 First Avenue North, 
Jamestown, North Dakota 58401. 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles. 
tie clasps, money clips. cuff links. lapels. 
identificatlon badges. individualized with 
customer's name and emblems. Cap 
badges for trucking, bus, taxi. police. 
firemen, also postal, letter carriers and 
heavy construction emblems. Choice 
4000 emblems. Hookfast, Box 1088-PS, 
Providence, R.I. 02901. 


YOUR own  business—Suits 51.50; 
Overcoats 65c; Mackinaws 35c; Shoes 
121.0: Ladies’ Coats 30c; Dresses 15c. 


Enormous profits. Catalog Free. Nathan 
Portnoy Assoc.. 2109-J, Roosevelt Road. 
Chicago. Illinois 60608. 


67 SALESMEN— 


. DISTRIBUTORS WANTED 


$100.00 EXTRA a week easy! Spare 
time! Double Air Cushion shoes. Men's. 
women's line, Dress. work. play. High- 
est commissions, Shoes for yourself, 
Outfit Free. Bronson, Dept. W-13, Min- 
neapolis, Minnesota 55408. 


LONG Needed Invention. Want man 
conntact service stations. Full or part 


time, de Profits. Write: Cyclo Mfg.. 
3816 Dahlia, Dept. 117. Denver. Colo- 
rado 80207. 


SELL Advertising Ball Pens. Calen- 
dars, Ad-Specialties— Build Own Repeat 
Business—Free Details—Fleming, Dept. 
B, 6535 Cottage Grove, Chicago 60637. 


NEW. Compact fire extinguisher. Huge 
profits—Exclusive territories. Norwich 
Chemical, Norwich. Connecticut 06399. 


Short Paragraphs 


So tedious study, I tell you wnat to write, 

m list of 
editors buying from beginners. any small 
Write 
Send name for Free factis 


NEW—-PREVENT DEAD CAR BAT- 
TERIES! Solid State Monitor Buzzes 
When Ignition Key Turned Off And 
Headlights 19006 Burning. Free Informa- 
tion! Samples $4.95. YOREKHOUSE, Box 
1006-5, La Habra, California 80631. 


EARN Big Commission Full or Part 
Times Show America's largest line Low 
Priced Business Printing and Advertis- 
ing Specialties Plus calendars in season. 
No experience. No investment. No col- 
lections or deliveries, On-the-spot com- 
missions, Big Free Sales Kit samples 
hundred items used daily by business- 
men. Merchandise bonuses for you. 
Build profitable repeat business. Start 
now National Press, Dept. 73C, Wauke- 
gan. Illinois 60085. 
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GET RICH! Industrial - Home Chemi- 


cals. Free Samples. We Love You. Eag- 
let, Box 2411, Palos Verdes, California 
90274. 

FREE—Easy Ways to make money 
selling exciting new products—full + 
spare time. Send name, age for 5 months 
free subscription. Salesman's Opportuni- 
tv Magazine, 1460 Hancock Center, Dept. 
18-AS, Chicago, Illinois 60611. 
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DO you wish to use or sell a plant 
food that is field proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get your fertilizer 
Free. Campbell's Gro-Green. 454 Dewey, 
Rochelle, Illinois 61068. 


BECOME a successful Manufacturers' 
Representative. Manufacturers Agents 
Newsletter tells you which firms are 
looking for representatives, the firms 
product line and territories available. 
For information write: Manufacturers’ 
Agents Newsletter Dept. 151A, 23573 
Prospect Ave., Farmington, Mich, 48024. 


DISTRIBUTORSHIP Free! Big earn- 
ings distributing health products. Dis- 
tributor's kit $2.00 (refundable). Better 
Health Club, Box 332PS1, Devon, Penn- 
sylvania 19333. 


68 REMAILING SERVICES 

NEW ORLEANS. forwarding-receiving. 
Monthly rates. Orleans, Box 23041, New 
Orleans. Louisiana 70124. 


RECEIVING — Forwarding — Remail- 
ing. Monthly rates. Nortex, Box 875. 
Weatherford, Texas 76088, 


Box 5662, Station ‘‘A."" Toronto 116, 
Canada. 


YOUR Mail Received-Forwarded. 
Hedgpeth, 324PS South First, Alhambra, 
California 91802. 


FREE: First Month's Remailing Ser- 
vices. Wright. Box 2112P, Asheville. 
North Carolina 28802. 


TOKYO $1.00, HONOLULU 50c, SE- 
ATTLE 25c. Picture post cards for sale 
5/$1.00. Prompt. confidential. Polaris, 
Hox 88355P,. Seattle. Washington 98188. 


69 CONTESTS 


NEVER WON ANYTHING? “Anyone 
Can Win Sweepstakes!" Contest prizes! 
Free detalls. Services, Box 644PFA, Des 
Moines, Iowa 50303. 


SAMPLE ‘Sweepstakes Bulletin" 25c. 
Benro Enterprises, Box 6656P5. Phila- 
delphia. Pennsylvania 19149. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn 
how we publish, advertise, promote. dis- 
tribute. Many successes. Free booklet 


PS. Vantage, 516 W. 34th, N.Y. 10001. 
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HOW TO MAKE 
MONEY WRITING 


where and how to sell, and sup 


checks ndd up to spare time ссий: 
ic sell, right awux. 
on my "Home Studies in Writine."' 
BENSON BARRETT. Dept. Н 
6216 N. Clark St., 


72 EDUCATION & 
INSTRUCTION 


GRAPHOANALYSIS- Learn scientific 
handwriting analysis for profit. plea- 
sure. Free sample lesson. catalog reveals 
plan, Write IGAS. Inc.. 325 Jackson, 
Dept. AX-1. Chicago 60606. 


FIX. SELL. TYPEWRITERS. Book 
$2.95. United Typewriters, 12428 South- 
east Stephens, 


OPERATE Collection Agency. "Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


GET A British Diploma in Color. Phi- 


losophy, Biochemistry. Radionics. Home- 
opathy. 35 courses. Curricular free. 
Dept. PSM. Braintridge Forest School, 
"Highfleld'" Dane Hill Haywards Heath, 
Sussex. England. 


TORONTO Remails $1.00 Each. King. 


6-5 
Chicago, lll. 60660 


Portland, Oregon 97233. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3, 
Iowa 50401. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences, 
Botanic Medicine, Homeopathy and oth- 
ers. 25 subjects. Curricular free. Air- 
mailed $1.00 (refundable). Registrar. 
Sussex College of Technology. Highfield, 
Dane Hill. Sussex, England. 


LEARN Massage. Home study course. 
Free details. Massage. Box 190PS, Quin- 
cy. Massachusetts 02169. 


ELECTROENCEPHALOPHONE: Brain- 
wave monitor. Professional biofeedback 
instruments. J&J, 81025, Bainbridge. 
Washington 98110, 


TELEPATHY course—as successfully 
taught in classes by research scientist. 
Send $4.00 for first lesson to: Dr. J. 
Burns, P.O, Box 11201-P, Honolulu. Ha- 
waii 96814. 


FINGERPRINTING — Investigation. 
Exciting, secure career. Learn at home. 
Free book. State age . . . Institute of 
Applied Science, 1820 Sunnyside, Dept. 
331. Chicago. Illinois 60640. 


ORDINATIONS. lifetime! Church 
chartered 1887! Write! 708 Bragg. Mon- 
roe, North Carolina 28110. 


USED Courses! Books! List 10c. 
Smith's, 124 Marlborough, Salem. Mas- 
sachusetts 01970. 


UNLOCK Your Future. Become pro- 
fessional Locksmith by spare time home 
study. Make up to $6 per hour, All tools, 
equipment, incl. Facts Free, Send name, 
Locksmithing Inst,, (home study) Dept. 


1311-013, Little Falls, New Jersey 07424. 


LEARN To Fix Typewriters. Desper- 
ate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time. Industry 
Approved course. Facts free. Send name. 
Typewriter Repair School. (home study) 
DE 3311-013, Little Falls. New Jersey 


PERFECT  Jhusband-wife business. 
Learn Upholstery at home. Make $10 in 
an hour. Buy-repair-sell for even bigger 

rofits. Kits, tools, included. Free Book- 
et. Upholstery & Decorating School. 
(home study) Dept. 5311-013, Little Falls. 
New Jersey 07424. 


LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits. Profes- 
sion With bright future. Gresslin Corre- 


spondence School, Box 927, Spencer. 
Towa 51301. 

"SHERHAND-3'', everyone's simplest 
shorthand, complete course, 5. 
ua" Box 601, Elmira, New York 


WATCH REPAIRING. Complete home 
training. Diploma Awarded, Free sample 
lesson, Chicago School of Watchmaking. 


Dept. WN, Fox River Grove, Illinois 
60021. | 
MISSOURI Auction School Veteran 


Approved. Free catalog. 1600-05 Genesee, 
Kansas City. Missouri 64102. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive. Morgan Hill, California 95037. 


COLLEGE Degree at home. Choice of 
subjects including Law. Easy tuition. 
Williams College. 445 East Second South, 
Salt Lake City, Utah 84111. 


SHORTCUTS To Success! Highly Ef- 
fective, Profitable Short Courses. (75 
Choices). Study at Home. Diploma 
Awarded. Our 27th Year. Free Litera- 
ture. CIEE-30, Box 10634, Jackson, 
Mississippi 39209. 


COMPLETE Your High School at 
home in spare time, Texts furnished. No 
classes. Diploma. Our 75th Year. Free 
Brochure, American School, Dept. X146. 
Drexel at 58th. Chicago 60637. 


HIGHLY efective college-level home 
study programs in Electronics Engineer- 
ing and Engineering Mathematics. (Our 
27th Year). Free Literature. Cook's In- 
stitute, Dept. 11. Box 10634. Jackson. 
Mississippi 38208. 


HIGH School Diploma for adults. Earn 
State Diploma, Accepted by Civil Ser- 
vice. business, colleges. Low cost. No 
tedious study. Money-back guarantee. 


Details: H-S Program, Suite 2506, 1221 
Avenue of Americas. New York. New 
York 10020. 
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EARN Electronics Degree. mainly by 
correspondence. G.I. Bill approved. Free 
catalog. Grantham, 1503 N. Western, 
Hollywood, , California 80027. 

DEVELOP Mind Power. personality, 
memory while asleep! Free details. 
SLRA, Box 24-SF. Olympia, Washington 
98501. 


PENMANSHIP Corrector. Improve 
poor penmanship quickly. Details free. 
COzment, Box 2344-35, St. Louis, Mis- 
souri 63114. 


VETERINARY Assistant — Train at 
home for exciting animal care career. 
Send for Free "Career Kit." North 
American Home-Study School of Animal 
Sciences, PW, Newport Beach, California 
82663. 
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GAME Warden, Government Hunter. 
Forestry. Park & Wildlife Service an- 
nounce job openings regularly, Prepare 
at home for outdoor work. good pav. 
security. Approved for Veterans! Free! 
“Conservation Career Kit." North ^mer- 
ican School of Conservation, PW. New- 
port. California 92663. 
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EXTERMINATING—LIE^REN FOTIA BIE 
occupation al home! Approved school. 
Beckwith Schools, Dept. 21. 515 Route 
46. Fairfield. New Jersey 07006. 
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MOBILE PARE MANAGEMENT - 
Train at home for unique field. Approved 
school. Beckwith Schools, Dept. 33A, 515 
Route 48. Fairfield, New Jersey 07006. 


PIANO Tuning instructions with tools. 


only $22.50. Information free. Stamm, 
909 Washington, Oregon. Illinois 61061. 


USED Courses! Books. Catalog 10c. 
(Courses Bought). Lee Mountain, Pisgah, 
Alabama 35765. 
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COMPUTER ELECTRONICS LAB 


Twenty self-study lessons in digital com- 
puter electronics. With the LOGIC-T 


integrated circuit lab you can learn how 


to draw, trouble-shoot, and design basic 
computer logic circuits. Audio and vis- 
val response. Write: 

STELCOMP SCIENTIFIC 
4600 Duke St., Alexandria, Va. 22304 


73 CARTOONING, 
SIGN PAINTING 


MODERN Cartooning taught by mail. 
Write for free brochure, Cartoonerama. 
Box 263-5K, Branford, Conn, 06405. 


23 LESSON Compact Cartoon Сг 
and Cartoonist's Magazine $2.00! Toon- 
ers, Box 30367, Lincoln, Nebraska 68510. 


SIGN Painting—$1000 per month part- 
time. Free catalogue. Kaufmann Supply. 
Centertown. Missouri 65023. 


mm. 


CARTOON for money ! ! ! Free Book: 
Success. Box 8858. Dearborn. Michigan 
48121. 


74 ART INSTRUCTION 


BECOME AN ARTIST OVERNIGHT! : 


Fantastic new manual shows 
you how to produce Hfe-size 
ell images of anyone in min- 
utes or dowble your money 
back! ALL you need is oll 
or acrylic paint, brush, can- 
vas. Мо expensive equip- 
ment needed. Amaze your 
oer Make extra money 

Е Leap по photos, 
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us > Even chil Rad 
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JIFFY PORTRAIT, DEPT. P.S. 
1315 Ronan Ave.. Wilmington, ' Calif. 90744 


74A ARTS & CRAFTS " 


МАКЕ MONEY drawing and painting 
spare time. Learn what is in demand 
and where to sell. Send $1.00 for Art-15. 
Restek Publications, 525 Copper Ridge. 
Richardson. Texas 75080. 


STAINED Glass-Build beautiful and 
valuable lamps and ornaments. Brochure 
and list 30c. Ornament kit for beginners 
$2.98 ppd. No COD's. L & S Hobby Ser- 
vices, P.O. Box 129 Cedar Grove, New 
Jersey 07009. 


FOR STAINED AND LEADED GLASS. 
Lead Cames and Solder. Buy larger 
quantitles for less money from the man- 
ufacturer, Write—Coran-Sholes Indus- 
tries. Dept. PS, 509 East Second Street, 
South Boston, Massachusetts 02127, 


76 DETECTIVES | 


DETECTIVE Profession, easy home- 
study: free tie-tack or lapel pin. cer- 
tificate, future. GI approved. Profes- 
sional Investigators. Box 41345. Dept. 
CH, Los Angeles. California 90041. 
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EXCITING Profession. Easy Home- 
study Course; Diploma. GI Approved. 
Universal Detectives, Box 8180-E. Uni- 
versal City, California 91608. 


77 LOANS BY MAIL 


BORROW by шай! Up to $1500.00. 
Convenient terms, State Licensed. Postal 
Finance, Dept. 11-A, 6018 Military Ave- 
nue, Omaha, Nebraska 68104. 


79 BUY IT WHOLESALE 


FABULOUS wholesale club!! Save on 
thousands of famous brands: jewelry. 
tools, appliances, stereos. etc. 40-50"; 
off retail; same wholesale prices retail- 
ers pay! Purchase for yourself or resell 
for fantastic profits. Free information. 
Homestead. Dept. 6TA. 18 Westcliff 
Drive, Mount Sinai, New York 11766, 
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WHOLESALERS. salesmen. mailorders, 


beginners. carded 1001 items. Below 
wholesale, drop shipped. S.E. Brackett 
Sp. Sales. 4240 N. Kenmore, Chicago 


60613. 


165 FREE Wholesale catalogs! Unbeat- 
able bargains. Mailorder drop shippers. 
Automobile discounts. Free details. Vault 
International. Box 72845, Lexington. 
Kentucky 40502. 


HEARING Aids, Batteries, Wholesale. 
Catalog 25c. Fiston, Box 144E, New 
Preston, Connecticut 06777. 


DIRECTORY of CLOSE-OUT DROP- 
SHIP, and BARGAIN SOURCES 51.00. 
WINCHESTER Enterprises. 2807PS Har- 
grave Street, Philadelphia. Pa. 18136. 
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WORLD'S Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship Catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers. Box 
16386-PS, Portland. Oregon 87233. 


FREE Wholesale Catalog. Lure parts. 
Molds, Rod Blanks. Reels, Archery. Met- 
al Detectors, Rare Hardwoods. Finny- 
sports, (PE), Toledo, Ohio 43614. 


BARGAINS Buy Wholesale and Be- 
low! Name Brands, Appliances. Furni- 
ture. Sports Equipment, Televisions, 
Cameras, Watches, Jewelry, Thousands 
More. Huge Discounts to $1.000 on New 
Automobiles. All Makes. Free Details. 
Write Today: Worldwide Bargainhunt- 
ers, Box 730-В. Holland, Michigan. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 


advertisers. Ratebook leading newspa- 
pers, magazine 25c. Chicago Advertising 
Agencv. 28 E. Jackson, Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


MA IL Order Buyers, Fresh. Zip coded. 


1000 £10.00 Gummed Labels $5.00 Printed 
Lists, Wares Enterprises. 406 East 8th 
Street, Apopka, Florida 32703, 


ADVERTISING Placed, where clicks. 
Mailing Lists $9.00, 1000 Gum labels. 
Circulars mailed $7.00 1000. Dxmailers. 
King. North Carolina 27021. 


MAILING Lists. Fresh daily, $7.00 
thousand on gummed labels, Diversified 
Mailing Lists, Box 3051, Fort Worth, 
Texas 76105. 


83 RUBBER STAMPS & 


OFFICE SUPPLIES 


FREE stamp catalog 45 type styles. 
Fast service, low prices. Jackson's, Box 
443B, Franklin Park, Illinois 60131. 
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RUBBER Stamps can save time. Three 


lines: (For deposit only, name, Account 
=) $1.70. Three line address stamp 
$2.10. Signature stamp $2.95. Stock 
phrase stamps $1.00 up. Price and proof 
sheet 15c (Deductible). The best ma- 
terial used and guaranteed, We pav 
postage. Rubber Stamps. 5328 Perry. 
Galveston, Texas 71550. 


ADDRESS Stamp $1.45. Signature 
ке Catalog. Carole, McLotide, Okla. 


DELUXE 3 line rubber stamp 51.50. 
Redd's, Box 555, Colton. Calif, 92324. 


ADDRESS STAMP $1.50. Signature 


£2.85. Catalog. Friesen-Walker. Box 81, 
Nicoma Park. Oklahoma T3066. 


84 ` PRINTING, 


MULTIGRAPHING, ETC. _ 


DISTINCTIVE Бане Letter- 
heads, Enve.opes. Inexpensive. 
Postpaid. Universal, pots Mytrie. Scotch 
Plains. New Jersev 07078. 


500 GOLD Address Labels $2.00. 
Walt's, Box 986. South Bend, Indiana 
46624. 


1.000 GUMMED ADDRESS LABELS 
5100 FREE CATALOG, Acme, 1238-8 
Voskamp, Pittsburgh. Pa. 15212. 


PRINTING MACHINES. Offset. Mim- 
eograph, Typewriters, Composing. Plate 
making Machines. Dixgraph, King. 
North Carolina 27021. 


QUALITY OFFSET PRINTING . DE- 
PENDABLE low-cost copy and art ser- 
vices. Evangeline Advertising, Box 146. 
Simmesport, TERRA 11369. 


1000 GOLD Edge Address Labels $1. 00. 


Vince, PS. 189 Maple Street, New Bed- 
ford, Massachusetts 02740. 


BUSINESS Cards. Rubber Stamps. 
Printing. Free Literature. Jordan's, 552 
West O'Connor. Lima. Ohio 45801. 


OFFSET Printing. Rubber Stamps. 
Free Catalog. McCoy Enterprises, Dept. 
Al, Burnet. Texas 78611. 


100 LONG Business Envelopes Printed 
$4.00 Postpaid. Extra 100 52.00. Satis- 
faction Guaranteed. Burk. 1075 Thomas, 
Memphis. Tennessee 38107. 


1000 DELUXE. Gold Stripe Address 
Labels $1.00, Specialty Shop, Box 12425. 
Warren. Michigan 48090. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-X RUBBER STAMP PRESS- 
ES, hydraulic operated, electrically 
heated. Sizes  5"x8'", SBS'x12", 10°x15". 
Starting outfits. Orders for presses, sup- 
p shipped day received. Free catalog 

ж supply prices. Send $1 for postage 
and handling  (refundable on first 
order). Custom Manufacturing. 405-PS$S, 
East Elm, Springfield, Missouri 65801. 


SAME Day shipment on rubber stamp 
supplies. Revis wholesale price list 
No, 9 free. Star Stamp Supply. 732 Fed- 
eral, Chicago. Illinois 80805. 

RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Supply. 
Box 443B. Franklin Park. Illinois 60131. 


RUBBER Stamp Outfits. Supplies. 
Kiewiet. 2025 Barney Road, Kalamazoo. 
Michigan 49007. 


— 
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PRINTING Presses, Type. Supplies. 
Lists, 10c. Turnbaugh Service, Me- 
chanicsburg, Pennsylvania 17055, 


m 


RUBBER Stamp Manufacturing Sup- 
plies, Equipment. Free Catalog. North- 
West Stamp. Box 1641T7-PS, Portland. 
Oregon 97233. 


LOW PFriced Rubber Stamp Making 
Supplies, Starting Outfits, Martins, 1432 
Major, Jefferson City. Missouri 65101 


88 OLD GOLD, JEWELRY 
WANTED 


аен‏ و س س س ا P‏ ا کک 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth. Rings, Diamonds. Watches. 
Silver. Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals, 8 E. Monroe. 
Dept. 547, Chicago 60603. 


WANTED... Gold, Silver, Platinum 
fany form). Coins. Information Free. 
Wilmot's, 1067C Bridge, Grand Rapids. 
Michigan 49504. 


CASH Immediately For Old Gold. 
Jewelry. Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver. Platinum, 
Mercury. Free information. Rose In- 
dustries. 29-Y East Madison. Chicago. 
Illinois 60602. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and clock repairing books. 
Free list. North American, Box T7-BA. 
Fox River Grove. Illinois 60021. 

USED Wrist Pocket Watches—#s7.00 
up. Free list. Southern Watches, 5-PS. 
Bouth Wabash. Chicago 60603. 

GUARANTEED 10 Years! Beautiful 
Handcrafted Wooden Wall Clock. Write: 
The Azbell Company, T09PS  E32nd. 
Bryan. Texas T1801. 


90 GIFTS 
BARGAINS . 1900 Sears, $1.50. 1000 


Labels, 75c. Send For Free Catalogue. 
Boke, P.O. Box 3261-CA, Trenton, New 
Jersey 08619. 


FREE Glít Catalog. Marlo's Imports, 
Dept. S, 2397 Clinton Road, Jackson, 
Michigan 49202. 


91 FOR THE HOME 


SINK Troubles Cured Permanently. 
steiner, 408 43rd Street, Union City, New 
Jersey 07087. 


>a. 


DRIP Dry Rack. Rust Proof, Heavy 
Duty. Seven Rods, one meter wide. Ex- 
vands. foles for Toting. $10.95. Brnen- 
e Af First-1J1, Detroit. Michigan 
185220. 


92 MODELS—SHIPS, CARS, 
|... PLANES, ROCKETS 


^ RADIO Control Model Power Boats. 
Illustrated Literature Free. Send 
Stamped Self-Addressed Envelope, Oc- 
tura Models, 8148 N. Milwaukee, Niles. 
Illinois 60648. 


SHIP Models. Kits, fittings, plans. 
books. tools, engines. motors, Big illus- 
trated catalog 50c, Mass. residents add 

tax. James Bliss & Co.. Dept. PS. 
Heute 128. Dedham, Mass. 02026. 


ROCEETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits, cones. 
engines. launchers. trackers. rocket 
aerial cameras. technical information. 
Fast service. Estes Industries, Dept. 
ЗЕМ. Penrose, Colorado 81240. 


SHIP and Yacht model fittings; Pine 
construction Hull Kits; veu dbi" Send 
"5с for Illustrated catalog. J. Fisher. 
Inc., 1002 Etowah Avenue. Ада! Oak, 
Michigan 48067. 


— gr —— — 


SHIP models catalog 25c. Scientific. 
Inc.. 340 Snyder, Berkeley Heights, New 
Jersey 07922, 


DIRIGIBLE Build and fly 12" long re- 
mote controlled airship. Plans and book 
$5.25. LTA Products, 15 William Street, 


Closter. New Jersey 07624. 


FREE, Flying Model Rocket Eit. Act 
now, Offer limited. Send 25c for packet 
of iron-ons, decals, literature and ‘free 
rocket" details, Aerospace Vehicles, Ing.. 
Mineral Point, Wisconsin 53565. 


SHIP Model Kits. plans. fittings from 
our own workshop. Big illustrated cata- 
log: 50c. Bluejacket, Shipcrafters, 145-5 
Water Street, South Norwalk, Connec- 
ticut 05854, 


94 FOR INVENTORS 


IMMEDIATE cash. for Patent Appli- 
cations. free Patent Searches. Write for 
details. Universal Patents, 184-B, Mar- 
ton, Ohio. 


PATENT Searches including Maximum 
speed. tull airmail report and closest 
patent copies, Quality searches expertly 
aüministered with comp,ete secrecy guar- 
апеей, Free Invention Protection iorm 
and “Patent Information’’ Write Dept. 
4. Washington Patent Office Search Bu- 
reau, Benjamin Franklin Substation. 
Р.О. Box 7187, Washington. D.C. 20044. 


INVENTORS! Either I will sell your 
Invention tor cash and/or royalties or 
pay you cash bonus. For Free Invention 
Evaluation and information, write Gil- 
bert Adams. Invention Broker, Dept. 17, 
к Street, New York. New York 


INVENTORS! Don't sell or license 
Your luvention utti! you receive our of. 
fer. Eugie Development Company, Dept. 
5. B3 wall atreet, New York City ШАМ. 


Se 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented, 
Un-Patented. Free booklet outlines roy- 
alty rates, requirements. Write Kessler 
Corporation. C-T1-FI, Fremont, Ohio 

d 
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SYNTHESIS Magazine—About Inven- 
tion. Write: Box 157. Manhattan, Cali- 
fornia. 902686. 


FREE PAMPHLET: “Tips on Market- 
ing Your Invention". Write: United 
States Inventors Service Company, T08- X 
Carry Building, Washington, D.C. 20005. 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Di- 
vision, 2420 Tith, Oakland. Calif. 94605. 
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INVENTORS--United States Patent 
Office Searches, Patent Development En- 
gineering, marketing of inventions— 
ideas by Licensed Professional Engineer 
—Patent Engineer and United States 
Patent Office Former Examiner. Inven- 
tions developed for patenting and mar- 
keting. We are contacted by many manu- 
facturers seeking to purchase appropri- 
ate new products invented Бу our clients. 
Send for Free Invention Certificates and 
Invention Information. Serving inven- 
tors since 1948, George Spector, Licensed 
Professional Engineer— Patent Engineer 
—4615 Woolworth Building. New York. 
New York 10007. 
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U.S. PATENT Office Searches, 3234 
Broadway, Room 3615, New York. Free 
Invention Certificates. 


INVENTORS-—Learn what others are 
doing in any area of research or develop- 
ment. Explain subject matter for price 
quotation. Strict confidence guaranteed. 
Write: Harbin. 1900 S, Eads. Box 707. 
Arlington. Virginia 22202. 


PROSECUTE Your Own Patent Appli- 
cation, Inventors Service, Box 3574. 
Washington. D.C. 20007. 


95 INVENTIONS WANTED | 


WE either sell sous invention or pay 
cash bonus. Write for details. Universal 


Inventions. 298-G, Marion. Ohio. 


INVENTIONS Needed immediatelv for 
manufacturers. For additional informa- 
tion, write Kessler Corporation, C-71-IW, 
Fremont, Ohio 43420. 


NVENTORS-—Hundreds of manufac- 
'ers have requested our assistance in 
ating marketable new products. Com- 
te information free. Institute of 
1erican Inventors. Dept. 30C, 635-F 
‘eet. NW., Washington, D.C. 20004. 


INVENTORS: Manufacturers Need 
w Products. Free "Recommended Pro- 
iure'", Washington Inventors Service. 
|-( Washington Building, District of 
lumbia. 20005. 


NVENTIONS wanted. Patented; un- 
tented. Tremendous Manufacturers 
s. Global Marketing Service, 2420F 
h, Oakland. California 94605. 


NVENTIONS Promoted—For Cash— 
уау Sales with Manufacturer Con- 
ts, George Spector, Licensed Inven- 
п Engineer, Woolworth Building, 
W w York 10007. 


How Much Is 
‘our Idea Worth? 


ighly skilled, professional man- 
zement organization provides 
‘chnical, marketing and financial 
apabilities to help you capitalize 
п your idea/invention. Write now 
ir FREE particulars. 


UNIVERSAL PATENT 


DEVELOPMENT, LTD. 


Dept. 5, 501 5th Avenue 
New York, New York 10017 


INVENTORS 


Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS | 
DEVELOPED-PREPARED 


For Cash / Royalty Sales 
Design -Marketing—Patent Research 
International “Link to Industry" 
Second Decade of Reliable Service to 
VENTORS-MANUFACTURERS-ATTORNEYS 
Member: United States Council 
International Chamber of Commerce 
F R E E "Invention Record” Form & 
"Product Marketing” Brochure 
THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, 
New York City 10017 
Director: Former L.S. Gov't 
Patent Adviser 


| FOR SALE MISC. 


INDIAN - 
TOMAHAWK 


Steel Head Peace Pipe. 
Can be used for 
Display or Smoked. 

A Fine Collectors Item— 
or Puff Away with 
Friends or Foes. 
Overall Length 18"— 
Wet. 114 Ibs. 
Model #K-9—$5.00 Each. 


WESTBURY SALES CO., 


Dept. TOM-1 
P. O. Box 434, 
Westbury, N. Y. 11590 


0 WANTED TO BUY 


JUICKSILVER, Platinum, silver, 
d. Ores analyzed. Mercury Terminal, 
rwood, Massachusetts 02062. 


2 TREASURE FINDERS 
& GEIGER COUNTERS - 


"REASURE finder locates buried gold, 
ег, coins, treasures, 5 powerful mod- 
. $19.95 up. Instant financing avail- 
ê. Free catalog. Relco-A-41. Box 
39. Houston. Texas 77018. 


‘TIRED OF DIGGING UP TRASH? 
e all new ''Coinshooter'" reje:ts bot- 
caps, tin foil, nails and shallow trash. 
tects gold. silver. coins and jewelry. 
EE LITERATURE. D-TEX ELEC- 
(ONICS, Box 451-Y. Garland, Texas 
40. 


POWERFUL Metrotech Locators De- 
tect Gold. Silver, Coins, Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion. Underground Explorations. Dept. 
D. Box 793. Menlo Park. Са]. 94205. 


COLLECT abandoned silver—$20.000 


yearly! Fortune, Box 548, Woodville, 
Texas 75979. 
DISCOVER AMERICA’S FASTEST 


GROWING HOBBY. White's Electronics, 
Inc.. Would like to send you—absolutely 
FREE. their 42 page, fact-filled catalog 
on Mineral and Metal Locating Equip- 
ment. Amateurs or Professionals select 
from the world's largest line of metal 
detectors. priced as low as $79.50, up. 
Detect Gold, Silver, Copper—Nuggets, 
Coins, Jewelry, etc. Budget terms avall- 
able. For your convenience we have three 
major factory locations in the U.S. and 
Canada, as well as over 1,000 authorized 
dealers to serve you. See your local 
Yellow Pages, under ‘‘Metal Locating 
Equipment", or write: White's Elec- 
tronics, Inc.. Room No. 361, 1011 Pleas- 
ant Valley Road, Sweet Home, Oregon 
87386—Elk-Air Industrial Park, Dexter 
Drive East. Elkhart, Indiana 46514—or 
White's Electronics Ltd. 33784 Hazel 


Street, Abbotsford, British Columbia, 

Canada. 

FIND buried treasure with revolu- 
metal de- 


tionary БЕКА, analytical 
tector. Features push button and auto- 
matic tuning, negligible ground pickup, 
greatest range. Free catalogue. Gardiner 
Electronics, Dept. 1-4729 N. "th Avenue, 
Phoenix. Arizona 85013. 


GOLDAK Treasure Locators—Pleasure 
and profit in a hobby you'll enjoy. Find 
coins, relics, gold. silver. Charge on 
Bankamericard. GOLDAE. Dept. PS, 
1101-A, Air Way, Glendale, Calif. 91201. 


103 OF INTEREST TO 
WOMEN 


$500 MONTHLY Possible addressing— 
stuffing envelopes (longhand—typing) at 
home. $500 Monthly Clipping news items 
from your newspaper. Information: Send 
stamped self-addressed envelope. Ameri- 
can, Excelsior Springs, Missouri 64024. 


$100 "WEEKLY Possible addressing 
mailing. Spare time. Free details. Send 
self-addressed stamped envelope. Newby 
Publications, Box 20427PS, San Antonio. 
Texas 78220. 


INCOME unlimited in homework of 
your choice, Write: Williamsons. Dept. 
15B, 9323 Spring Arbor Road, Spring 
Arbor, Michigan 49283. 


HOMEWOREERS! $100.00 weekly ad- 
dressing for firms. Begin immediately. 
Details—send stamper. addressed enve- 
lope, Hamilton,  272-TPl1, Brooklyn 
11245. 


$6.00 DOZEN paid lacing baby boots! 
Cowboy. Warsaw 15, Indiana 46580. 


$350 FOR Your Child's Photo for our 
advertisements. All ages. Rush small 
photo, mother's, child's name. Spotlite. 
PS12. 140 N. LaBrea, Hollywood, Cali- 
fornia 90036. 


GUARANTEED, $20.00 Every 80 En- 
velopes you stuff, No postage, address- 
ing required. Information send 30c with 
stamped self-addressed envelope. Econ- 
Sn BB Franklin, Clearwater, Flori- 
da 3 à 


HOW to Make Money Writing Short 
Paragraphs. Information Free, Barrett, 
Dept C-86-53, 6216 N. Clark, Chicago, 
ütü. 


$100 WEEELY Possible! Sewing at 
home—spare time. Unlimited need for 
hand-sewn items. Details Free! Enter- 
prises. Бох 8PS, East Rockaway, New 
York 11518. 


EARN up to $150.00 weekly home ad- 
dressing for us. Details 25c. Warren's 
Box 4004-PS, Newark, New Jersey 07112. 


$100 WEEKLY Possible! Typing—Ad- 
dressing Envelopes. Free Bonus: $50 per 
1000 Addressing Plan. Send Stamped- 
addressed envelope. Service, Box 721B. 
Lynbrook, New York 11583. 


25c EACH, Guaranteed. Stuffing En- 
velopes, Names, Postage Supplied Com- 
plete Setup $1.00, (refundable). Danzig. 
LORD 355PS1, Brooklyn, New York 
11218 


NEW! Profits making neckties. Easy! 
Income. Gifts. Details free! Ties, 
42132A Castle, Midland. Mich. 48640. 


105 MISCELLANEOUS 


MAGNETS. All Types. Specials-20 disc 
magnets, or 2 stick magnets, or 10 small 
bar magnets, or 8 assorted magnets. 
$1.00. Maryland Magnet Company, Box 
192-B, Randallstown, Maryland 21133, 


DON'T DIE WITHOUT a WILL!! Sim- 
ple form Protects your family. Don't de- 
lay! 100% guaranteed. $2— Wills. Box 
2304, Turlock, California 95380. 


WINEMAKERS Yeast. Recipes. Cat- 
alog 25c. Kraus, Box 451N, Nevada, 
Missouri 64772. 


U.S. $1000 Bills!! Obsolete Exact Rep- 
licas 5/34. National, Box 1391P, Clear- 
water. Florida 33517. 


PRECISION Wall Thermometer. 
Chrome-Plated, Shock resistant, Ideal 
for home, car, Only $2.25. Rehagen En- 
terprises. 1101 San Bernardino, Norman- 
dy. Missouri 63121. 


WINEMAKERS  catalog—íree. Bac- 
chanalia. 273 Riverside Ave., Westport, 
Connecticut 06880. 


OBSERVE Invisibly. Useful, exciting! 
Adults only. Guaranteed—$2_ Phenom- 
inistics, Box 281, Gresham, Ore. 97030. 


Kit $4.98 


» Saccharometer a Yeast Nutrient 
* Instruction book a Air Lock 
+ Siphon a Chemicals (3) 

* Imported Wine Yeast 


Bos. Free catalog & Recipes 


JIM BAND "WINE SUPPLIES 
BOX 30230'N CINCINNATI, О. 45230 


NEARSIGHTED? FARSIGHTED? 
Mo more glasses to wear! Latest discoveries! 
Eye training course will improve your vision. 
Are your eyes worth $3.957 Mail cheque to: 


SEE-WELL COMPANY, Box 1010-PS1 
Postal Station ''A'' Toronto 1, Ont., Canada 
GUARANTEE: Results within ten days or 
your money back. 


HOIVIEWIINE 


dad brew supplies sad hapii, мышын با‎ 
round заана алза ан, itu a Parcimsting hobby. dn 


SEND FOR FREE CATALOG 


Mat Extracts — Шагын Tasit — Bottle Cap Casper = 
Hydremalarg — Hope — Wing Yeast Chimi — Clark 
que Alda — Air Losha — ii ecran — Byphana — | 

prhe — Gerke — Berre Capa Ы Juice 
Сортове гаа Farmanting Vases — Prones — Barrety 
== Сонора oodi — Wine Elta 


DANENBERGER'S BOX 276- 5 
NEW BERLIN, ILLINOIS 62670, 


fae Add А | Rack fits into any Corner, Ё 
rates a whole wall. As your wine collection grows. e 
| to the rack by simply sliding the Interlocking irl ابد‎ 
units together, For сіну module added you create acace for 
Color oottles, 


T 
14 battles 
22 bottes 
38 Бонне 


$5 bortis 
Aga 


WINEMAEERS and BREWERS: The 
radically new VINTECH hydrometers 
take the pain out of measuring gravi- 
ties. NO POURING! Precision plus tem- 
perature compensation, Complete infor- 
mation on request or $7.50 postpaid for 
the winemaker set. Litho Research, 28 N. 
Halsted Street. Chicago, Illinois 60606. 


1000 ADDRESS Labels, Gift Box $1.00. 
Vince. 189 Maple Street. New Bedford, 
Massachusetts 02740. 


WINEMAKERS. . . . Free Illustrated 
Supply Catalog of yeasts, Equipment, 
Recipes. Continental, Box 18223PS, In- 
dianapolis, Indiana 46218. 


WINEMAEERS Special! ! ! Fermenta- 
tion Locks 3/$1.00, Illustrated CASAIOK. 
$5.00 Credit Coupon Free. Werth Wine, 
Box 1902EA, Cedar Rapids, Iowa 52408. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 
58, 481 Thurston Road, Rochester, New 
York 14818. 


WINEMAKERS: Free illustrated cata- 
log of yeasts, equipment. Semplex, Box 
12276H, Minneapolis, Minnesota 55412. 


YOUR Family Tree . . . Trace It 
Yourself.  Easy—Fun. Free Catalog. 
Formco. Box 3828XF,. Long Beach, Cali- 
fornia 90803. 


IDENTIFIC ATION CARDS. SEND 
stamped self-addressed envelope for 
samples. NIPCOS, 727 North Main, Las 
Vegas, Nevada 88101. 


WINEMAKERS Complete Supplies 
Catalog. Discount Prices. Send  25c. 
Vineyard Supplies, Box 2015, Eirkwood, 


New York 13795. 


DON'T PAY INCOME TAX. Legally! 
No matter what vour income. Rich men's 
methods adapted for anyone's use. Free 
details. Trauhaus-42, Box 3004, Duluth. 
Minnesota 55803. 


WINEMAKERS: Free catalog. Fast 
Service. Arbolyn, Box 663, West Co- 
lumbia, South Carolina 29169. 


BOOES on Antiques and their Prices. 
Free Circular! Period Books, Uniontown, 
Pennsylvania 15401. 


106 PERSONAL 


FREE Money Plan. Get Secrets for 
$500 to $2 million. Business capital. 
loans, cash. Free details. Counselor-16, 
Kerrville, Texas 78028. 


RECORD Telephone Conversations 
Privately - Automatically. Leave Re- 
corder Unattended. Robert's, Box 
49P512, Parkridge. Illinois 60068, 


INVESTIGATORS. Latest Electronic 
Aids. Free Literature. Clifton, 11500F 
NW Tth Ave. Miami, Florida 33168. 


TAX AIL. Box 171, Ridgewood, New 
Jersey 01451. Send £2 for "Steps To 
Prepare Income Tax Form 1040." 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS. Jefferson City, Missouri 65101. 


PICTURES From Inside Rocks. Na- 
ture's Created Art, 10 Slides Only $25.00. 
$25.00.color Enlargement Free. Sutton's, 


PS4252 Fremont, Seattle, Wesh. 98103. 


CASH LOANS by mail! Up to $32.500 
on signature alone. No Collateral! Se- 
cret! Union Finance Company, 3608 No. 


16th Street, Dept. PS, Phoenix, Ari- 
zona 85011. 
Ене. rou I.Q.?7?7? Test, Instruc- 


$2.00!!! Paramont, 


tions. Box 
9864- A226. "Little Rock 72209 


“RULE Others with Thoughts." 
(Telepathy) Write: Clarion, Box 1765-56, 
Chicago 60690. 


RUPTURED. Relief and Comfort. No 
Understraps. Elastic or Steel. Write 
Hand Lock Products, Preston 2, On- 
tario, Canada. 


OVERSEAS Jobs — Europe, South 
America, Australia, Far East, etc. 2000 
openings all trades. Construction, Office. 
Engineering, Sales, etc. $700 to $3.000 
month. Expenses paid. Free Informa- 
tion. Write: Overseas Jobs. Interna- 
tional Airport, Box 536-P, Miami, Flori- 
da 33148. 


WHO Else Wants Credit Cards? Learn 
How To Get Credit Cards Fast. Easy! 
Get New Credit Without Investigation. 
Box J-39. Hallandale, Florida 33009. 


NEED Money-Debts Too Big? Quick 
Cash. Secret Emergency Loans. Free 
Consolidation Plan, Interstate, 28 


Jackson, Suite 1204-X2. Chicago 60604. 


TELL Fortunes accurately - Immedi- 
ately! Esp Aids. Box 21PS5, Olympia. 
Washington 98507. 


Men. Increase razor blade life 5 
times or more. No 
stropping, honing or 
gadgets. No 


fuss, 
no muss. Send $1.00 
for complete in- 
structions. 
Graphic Enterprises, 
P. 0. Вох 590 
San Francisco, Calif. 94101 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. Terms Arranged.  Lloyds-PSC, 
Rockford, Illinois 61108. 


WHOLESALE  Discounters! Famous 
Aids! Batteries! Repairs! AidMart. Box 
Z. St. Petersburg, Florida 33731, 


HEARING aids—Huge savings on tiny. 
all in the ear, eveglasses. behind the ear 
and body models. Free home trial. Low 
as $10 monthly. Write for free catalog. 
Prestige, Dept. Н-Т. Box 10947, Houston. 
Texas 77018. 
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HCA Institutes Home Training 
may be your best investment 
for a rewarding career 


1 LEADER IN ELECTRONICS TRAINING 


For over half a century, RCA Institutes, Inc. 
has been a leader in resident school technical 
training in electronics, and for many years, it 
has offered home study training in electron- 
ics. 


RCA AUTOTEXT TEACHES ELECTRONICS 
RAPIDLY, EASILY | 


Beginner or refresher—““AUTOTEXT,” RCA 
Institutes' own Home Training method helps 
you learn electronics rapidly, easily. 


З wine CHOICE OF CAREER PROGRAMS 


Select from a wide choice of career pro- 
ams, each of which starts with the amazing 

'AUTOTEXT" method of programmed in- 

struction. Check over the attached card. 


Д CASSETTE SYSTEM - 
An exciting concept — It's almost like having 
an instructor right in your home. 


5 PERSONAL SUPERVISION THROUGHOUT 


All during your program of home study 
your exams are reviewed and commented 
upon and questions answered by RCA Insti- 
tutes instructors personally involved in your 
efforts and ready to help you over any 
*rough spots" that may develop. 


6 HANDS-ON TRAINING 

To give practical application to your studies, 
a variety of valuable kits is included in many 
programs. In RCA's Master TV/Radio Servic- 
ing Program, you actually build and keep an 
all solid-state black and white TV set, and a 
color TV set. You also construct an oscillo- 
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inelectronics: 


angu 


ios eain т 


a In the Master TV/Radio Servicing Program, 
ou build and keep the all solid-state 
lack and white TV set, the color TV set, t 
oscilloscope and multimeter shown above, 


scope and multimeter which are yours to 
keep and use on the job. 


FCC LICENSE TRAINING — MONEY-BACK 
AGREEMENT 


RCA Institutes’ money-back agreement as- 
sures you your money back if you take and 
fail to pass the FCC exams within 6 months 
after completing the course. 


$ CONVENIENT PAYMENT PLANS 


You get a selection of tuition plans. And, we 
are an “Eligible Institution" under the Fed- 
erally Insured Student Loan Program. | 


9 ВСА INSTITUTES IS FULLY ACCREDITED 


Accredited member National Home Study 
Council. Licensed by N.Y. State — courses 
of study and instructional facilities approved | 
by the State Education Department. 


Approved by N.Y. State Education Dept. for 
the training of Veterans. 


RCA Institutes, Inc., Home Study Dept. 700-301-0 
320 West 31st Street 
New York, N.Y. 10001 


Name 
OS —-————— 
| City 
| State Zip. 


Check here if interested in Classroom Training O 


start the better 
ideas coming 
all over again! 


Ford box cover looks and fits 
right, protects your cargo. 


" Heater] is modern ые: 


— Full-foam seat over 5 in. deep 
ч optional “air” is ali builtins. 


г İsstandardi in every cab. 


Roomiest Ford pickup cab ever 
offers unusual quiet, comfort. 


A жые L —— 
i ү 


.FORD PICKUPS 
| FORD DIVISION 4777» Works like a тиску ides like а саг 


A better idea for safety: 
Buckle up. 


"Паш A 
IRAI TTS 


RETT 
ALT TERTI 


YT. WOT 
Ww LE XX уч 


Get a taste of 
what it’s all about. 


© 1971, BROWN E WILLIAMSON TOBACCO CORP. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. King Size, 18 mg. “tar,” 1 .3 mg. nicotine; Long Size, 19 mg. “tar,” 1.5 mg. nicotine 
av. per cigarette, FTC Report Aug. 72 


